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This work deals with the paleopathology of 555 skeletons from nine cemeteries in southern 
Finland dating from the 11th to the beginning of the 19th century. This is the first large-scale 
osteological investigation of Finnish human remains, since skeletal material in Finland is not 
usually preserved well. A greater number of younger individuals were identified from coastal 
sites than from inland sites (Figure 4.1.2.2), which may be due to real health differences, or to 
fertility differences between coastal towns and inland sites, or simply to taphonomy. Previous 
bioarchaeological studies have shown that early towns were unhealthy environments, which 
may also be a factor.  
 
Figure 4.1.2.2. Age at death class distribution between coastal and inland sites. This graph includes the whole 
study assemblage. 
 
Dental diseases were found to be more common in females, and trauma in males, as in 
previous bioarchaeological studies (Figures 4.3.3.2 and 4.5.3). Dental diseases, joint diseases, 
and trauma are age-progressive diseases, and cribra orbitalia and metabolic diseases were 
found more often in subadult individuals, as expected. No association between stature and any 
of the health-related parameters could be observed.  
 





Dental diseases are more common in more modern populations than in more ancient ones, as 
expected (Figure 4.3.3.10). These questions should, however, be studied further with the help 
of paleodietary/paleogenetic analyses.  
 
Figure 4.3.3.10. Caries crude prevalence rate in young adults in sites that were only in use before the 1650s, and 
sites that were still in use in the 18th, or even at the beginning of the 19th, century. 
 
Most of the pathological lesions that were statistically significantly associated with each other 
were expected to be so, but some unexpected relationships also appeared. For example, 
skeletal trauma and entheseal changes were statistically significantly found more often in 
individuals with more dental calculus, whereas periapical lesions were statistically 
significantly associated with vertebral osteoarthritis (Figures 4.3.1.12, 4.3.4.13 and 4.3.1.14). 
These unexpected co-ocurrences should be studied further, not only in bioarchaeology, but 
also in modern medicine, to discover whether these are just rare coincidences or whether these 
pathologies really do/did co-occur for some reason. 
 
 
Figure 4.3.1.12. Crude prevalence of medium or considerable calculus in individuals with and without trauma. 
Figure 4.3.1.13. Crude prevalence of medium or considerable calculus in individuals with and without 




Chapter 1. Introduction 
 
Paleopathology is the study of ancient disease. This work is the first comprehensive 
paleopathological investigation to be conducted in Finland, a country that has been slower 
than the other Nordic and Baltic countries to pursue bioarchaeology and paleopathology 
(Ahlström and Arcini 2012:549-558, Bennike 2012:361-376, Holck 2012:487-489, 
Jankauskas and Gerhards 2012:470-475), partly because bioarchaeology is not a major subject 
in any Finnish university. The history of human osteoarchaeological research in Finland was 
previously summarized in a master’s thesis (Salo 2005). But since that time, most human 
osteoarchaeological research has been published only in appendices to excavation reports, and 
only in the Finnish language. However, a major improvement made by the National Board of 
Antiquities (NBA) is that these reports have been made available online (see unpublished 
references). Between 2005 and 2015, the NBA registered a total of 58 church and cemetery 
sites, and 38 prehistoric grave site projects, most of which found only comingled human 
bones, or no human bones at all. Bones from more than one individual skeleton were 
excavated from 13 sites (Hanko Kapalbackan, Ii Hamina, Juva Remojärvi, Lappeenranta 
Huhtiniemi, Kotka Kyminkappeli, Lappeenranta Kauskila, Lappee Church, Mikkeli Tuukkala, 
Paimio Church, Porvoo Church, Pälkäne Church, Renko Church, and Vantaa Church). With 
one exception, osteological analysis was carried out at all of these sites (Kallio-Seppä 2010, 
Mannermaa 2007, Salo 2006a, 2007a-d, 2008a,c 2009a,b, 2010, 2012, 2013a, Söderholm 
2007), and in many cases an osteologist participated in the fieldwork. This is the kind of 
improvement to the field practices of previous decades that I suggested should be 
implemented in my Masters thesis (Salo 2005).  
 
Although bioarchaeologists at the University of Oulu in the north of Finland have continued 
to focus more on general biological anthropology than on Finnish bioarchaeology since 2005, 
a short history of the development of bioarchaeology at the University of Oulu has been 
published in the Finnish language (Niinimäki et al. 2009), and the University’s 
bioarchaeologists have also published some studies on human remains from selected Finnish 
sites (Niinimäki et al. 2010, Niskanen 2006, Núñez et al. 2013, Vilkama and Salmi 2014, Väre 
et al. 2013). Recently, they have worked on case studies where computed tomography (CT) 
has been applied to mummified human remains recovered either from under church floors or 
from coffins (Väre et al. 2011, 2015).  
 
So far, there has been no systematic university teaching in Finland of either paleopathology or 
bioarcheology. However, the teaching of bioarchaeology has progressed in recent years, with 
basic courses in human osteology having been provided at the University of Helsinki since 
2007 and courses in bioarchaeology at the University of Oulu. Nevertheless, Finnish students 
intending to specialize in human osteology still have to apply to universities abroad to further 




The techniques used in excavating human remains have seen the most progress, and 
guidelines for skeletal excavations have been published (Salo et al. 2011). Most of the skeletal 
remains in this work have been excavated as stratigraphical units – at least the ones excavated 
over the past twenty years. Excavation reports are also available on all the recently excavated 
sites. The Kirkkailanmäki site was excavated partly in technical layers and square meters, 
while the Julin’s site was excavated by inexperienced staff (see Chapter 2, Materials), which 
led to partial comingling of different individual’s bones. In neither of these excavations was 
the excavation report ever finished. As far as I am aware, such problems are now in the past. 
The increased knowledge of excavators on how to handle human bones has improved the 
quality of the human osteological research material. 
 
The curation of human remains has not, unfortunately, progressed as much as research, 
teaching, and excavation. The NBA has the authority to curate archaeological human remains 
in Finland. They curate all of the prehistoric human remains, and some historical period 
human remains. The collection is registered under National Museum (KM) numbers, which 
guarantees proper curation in controlled facilities by professional conservators. The NBA also 
provides, upon application, official permits to research human remains. But a considerable 
proportion of their collections has never been analyzed by an osteologist. Therefore, we do 
not even know how many sites actually contain preserved human remains, what anatomical 
parts are available for study, how many individuals these represent, and so on. The NBA has 
no permanent osteologist.  
 
Due to the acidity of Finnish soil, human remains are poorly preserved. Nevertheless, there is 
a need to curate prehistoric and historical-period human bones for the purposes not only of 
comprehensive bioarchaeological studies, but also of teaching. There are, however, ethical 
issues related to handling human remains, irrespective of their age. Ethical guidelines on the 
curation and handling of human bones have been discussed at the NBA, and by a group of 
scientists at the workshop “Reburial or curation: Human remains and ethics” arranged at the 
24th Nordic Medical History Congress (Alitalo et al. 2013). There are also a few publications 
in Finland dealing with ethics and human remains (Moilanen 2014, Ranta 2011, Salo and 
Kivikero 2010). Historical-period human remains have been mostly reburied, and only 
exceptionally curated for research or teaching purposes. The materials in this study are 
currently being curated by the NBA and several other institutions. Only three sites in this 
study (Kirkkailanmäki, Tuukkala, and Pälkäne) have been given KM numbers, and the 
Ryazan Regimental Church site is temporarily being curated by the NBA. The bones from the 
Lappee Church and Helsinki’s Senate Square site are being curated by local museums. The 
Helsinki City Museum, for example, has appropriate facilities and professional conservators 
for curation purposes. But the remaining materials have been basically curated by volunteers, 
including the author, in Church and University facilities. Whereas, in the past, reburial was 
usually done without any scientific investigation of the bones, at the present time most human 
remains excavated from archaeological sites are studied by an osteologist. The 
acknowledgement of ethical principles by the NBA today is reflected, for example, in the fact 
that it is not considered ethical to excavate human remains without professional osteological 




This thesis presents the distribution of pathologies between sites, between males and females 
and different age at death classes, and between taller and shorter individuals. These socio-
economic factors are still the focus of research on public health in modern societies, too. 
Unfortunately, most of the graves did not contain objects that could be linked to the social 
status of individuals, and, as there were no graves inside the churches, no major social class 
differences could be inferred, even from the location of the graves. However, differences 
between sites may still be explained by economic/social class differences. Although it is 
possible to discern the emergence of different social classes in the Iron Age (Karonen 
2008:54,359, Suvanto 1987:94), most people were farmers and Finland did not experience 
serfdom or such big social status differences as was evident in central and southern Europe, in 
Russia and even in the Baltic countries throughout the middle ages until the time of autonomy 
in the 19th century (Karonen 2008:152,154,166,260,329,431, Kuisma 2006:22, Suvanto 
1987:119,129, Vahtola1987:68-69). The health of populations prior to modern medicine and 
therapeutic treatments reveals different genetic, environmental, and lifestyle-related etiologies 
of diseases. And this explains why all the collected variables were tested to determine whether 
they had any associations (Waldron 1994:79). Modern medicine is still finding new 
associations between previously unknown diseases, such as the association between 
periodontal and cardiovascular disease (Humphrey et al. 1998). These are called hypothesis-
generating studies (Waldron 2007:106). These associations may therefore not only explain 
health differences seen in the past, but also help us to understand modern public health, and 
even enable us to make future predictions.  
 
This research presented in this thesis covers a period of 700 years, from the end of the 
prehistoric period in Finland to the beginning of the period of industrialization. A major 
change during this period was the development of early urban centers that may have had 
health impacts through a lack of hygiene. Specially constructed water and sewerage systems, 
controlled water quality, and food hygiene are generally more modern inventions (Pitkänen 
2007:69). 
 
Smaller changes, such as the introduction of stimulants such as tobacco, spirits and sugar also 
took place during this period (Lahtinen 2007:30,55, Mäntylä 1987:200, Nikula and Nikula 
1987:279, 361, Suolahti 1950:224, Suvanto 1987:400, Vuorinen 2010:202). Tobacco was first 
introduced to Finland in Turku in 1637 (Lahtinen 2007:55). Women adopted the smoking 
habit in the 18th century (Lahtinen 2007:118), with health consequences (e.g. periodontitis, 
osteoporosis) that are well documented today (U.S. Department of Health and Human 
Services 2014). Chimneyless huts were widespread in 16th century Turku, and this was also 
the most common type of dwelling in rural areas right up to the 19th century (Suvanto 
1987:352-353,Vuorinen 2002:68). Smoky environments were naturally a health risk 
(Vuorinen 2002:216). Spirits, which were readily available as far back as the 16th century 
(Nikula and Nikula 1987:361, Vuorinen 2010:202), are nowadays one of the major causes of 
death in Finland after neoplastic and cardiovascular diseases, and before trauma and suicides 
(Statistics Finland, 2015). In fact, the Finnish Government has regulated alcohol use ever 
since the 18th century (Karonen 2008:177). Although sugar was being imported to Finland by 
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the late16th century (Nikula and Nikula 1987:279, Suolahti 1950:224), it is unlikely to have 
become common until the first sugar factories started at the end of the 18th century (Hornborg 
1950:372,422, Mäntylä 1994:387). But salt had been imported at least as far back as the 12th 
century (Suvanto 1978:84), and, at least today, its negative impacts on health (WHO 2014) are 
widely recognized. In the 16th century salt comprised one third of the weight of meat (Suvanto 
1987:403), although, fortunately, meat was eaten rarely (Suvanto 1987:408).  
 
It is likely that diets gradually became more refined and contained more carbohydrates as 
agriculture increasingly became the main source of food. Potato cultivation began in the late 
18th century and is said to have saved Finns from scurvy (Mäntylä 1987:305,348, Vuorinen 
2002:61,84, 2010:202). The climate has been a crucial factor affecting the Finnish population. 
Partly because of this, agriculture has been practised for the longest time in the fertile river 
valleys and coastal areas of western and southern Finland. Eastern and northern Finland relied 
more on slash and burn cultivation, in addition to traditional hunting and fishing (Pitkänen 
2007:48-49, Talve 1990:16-18,62-82). The same southern and western areas are still today the 
most densely populated. The climate deteriorated in the 17th century, causing years of famine 
(Kuisma 2006:24, Lappalainen 2012:29-32, Suvanto 1987:73, Vuorinen 2010:171,199-207). 
The worst famine in Finnish history was that of 1695-7, which killed 25-30 percent of the 
population (Karonen 2008:33, Lappalainen 2012:11-12,20, Mäntylä 1987:238, Vuorinen 
2002:33, Vuorinen 2010:200). This exceeded all the known famines in Europe, and compares 
to Black Death mortality rates (Lappalainen 2012:11-12, Vuorinen 2010:207).  
 
The plague is known to have visited Finland from the 15th century onwards, and the last 
epidemic ended in 1711 (Vuorinen 2010:200). The population, which had varied within the 
range 300,000-350,000 between the years 1570 and 1720, then increased rapidly to reach 
833,000 by the year 1800 (Karonen 2008:34,37, Pitkänen 2007:55-57,64, Mäntylä 1987:337, 
Suvanto 1987:337, Vuorinen 2002:33, 2010:199,207). The first inoculation or variolation for 
smallpox had been administered in 1754 (Mäntylä 1987:338, Vuorinen 2002:133, 2010:200). 
The life expectancy of a newborn child had been estimated to be less than 40 years before the 
1820s, after which the infant mortality rate dropped to under 20 % (Pitkänen 2007:60-61).  
 
Many wars were fought, especially in eastern Finland in the 18th century (e.g. Karonen 
2008:497, Keränen 1987:157, Mäntylä 1987:259,329, Suvanto 1987:156,165,222-
223,261,293, Vahtola 1987:108,112), during which time Sweden gradually lost its grip over 
Finland in wars against Russia. The last of these was the War of Finland in 1808-9 when the 




Climate change, population density increases, immigration, diet changes, and the introduction 
of new stimulants are all factors that have played a role in the past, and are certainly still 
playing a role in public health. With such a wide range of similar influences, some of the 
lessons that can be learnt from the past may still be relevant for us in the world of today, or 
even of tomorrow. 
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1.1. Aim of the study 
 
The aim of this study is to complete a comprehensive research project on human skeletal 
remains in Finland that have not been investigated before, and to focus on paleopathology. 
The questions this study will address are: 
 
?? Were there any differences in health between males and females? Are these differences 
similar to those we already know from other bioarchaeological studies and from 
studies on modern Finns? If not, what might the reasons be? 
?? Were there any differences in health between different age at death classes? Are these 
differences similar to those we already know from previous bioarchaeological studies 
and from studies on modern Finns? If not, what might the reasons be? 
?? Were there any differences in health between shorter and taller individuals?  
?? Were there any paleodemographic differences between different archaeological sites in 
Finland? 
?? Were any pathologies more common in some sites and less common in other sites? If 
so, what might the reasons be? 
 5a. Are there any differences between coastal towns and inland sites? 
5b. Are there any differences between sites that were only in use before the 
1650’s and sites that were still in use in the 18th and/or at the beginning of the 
19th centuries? 
?? Which pathological lesions coexist or do not coexist? Are these the same lesions that 
have been found to coexist in medical studies and previous bioarchaeological studies? 
If not, what might the reasons be? 
?? Another underlying question is: What is the impact of diagenesis on different 




Chapter 2. Materials 
 
During the Stone Age (ca.11,000 BC to ca. 1700 BC) in Finland, which started after the end 
of the last ice age, the prevailing burial custom was inhumation. Because of the acidic soil in 
Finland, it is mainly pieces of dental enamel that can be found from that time (Taavitsainen 
1997:52-61). These have not been included in this research, since the amount of material is 
small and the possible pathologies observed from them are restricted to dental diseases (dental 
caries) and enamel hypoplasia (Lahti 2003, 2004, Salo 2015). Åland, an island located 
between Finland and Sweden, has better bone preservation than the mainland, but was also 
not included in the research, as sites there have already been studied intensively from an 
osteological perspective by other researchers (Grönroos 1913, Martinson-Wallin and Wallin 
1986, Gustavsson 1988, Núñez 1988, 1989,1990, 1995 Liden et al. 1996, Núñez 1997, 
Götherström et al. 2002). 
 
During the early metal periods (1700-500 BC) and for most of the Iron Age (from 500 BC 
right up to the beginning of the 11th century AD), cremation burial was the prevailing form of 
burial in Finland, although, in one special area of southwest Finland (the Eura and Köyliö 
municipalities), inhumation had already begun in the 6th century AD. Teeth from the largest 
excavated Iron Age site in that area were analyzed in a previous work (Salo 2005a). Cremated 
bones from the early metal periods and from the Iron Age have also been excluded from this 
study, since the fragments are in general less than 5 cm in diameter, as was seen, for example, 
in several osteological analyses carried out by the author (Salo 2004a-b, 2005b-d, 2006b, 
2008b). It is much more challenging to identify pathologies from small, burnt bone fragments 
than from more or less complete skeletons. Additionally, in the case of cremated bones, it is 
difficult even to make basic osteological estimates of age, to say nothing of the difficulty of 
making good estimates of sex and stature. The difficulties are compounded by the fact that in 
Finland most of the cremation burials are comingled, and the bones are not separated by 
individual in vessels or other containers. One site from 600-800 AD, Levänluhta, is an 
exception to the prevailing norms. There, inhumation in a bog/lake was used. The bones from 
this site were investigated earlier (Formisto 1993, Niskanen 2006, Salo 2016 ongoing). These 
are mid-Iron Age comingled bones and the minimum number of individuals calculated is 98. 
Some pathologies have been described in the previous works, but, as these are comingled 
skeletons, no age or sex distributions of these pathologies could be calculated. Comingled 
bones were excluded from this study, because they cannot be compared with individual 
skeletons. (The partly comingled skeletal collection from the Julin site in Turku was, however, 
partially included in the study, since it is the largest archaeological bone collection in 
Finland.) 
 
Towards the end of the Iron Age (the crusade period, from the 11th to the 14th century), 
inhumation became the prevailing burial form. This is likely linked to Christianization 
(Purhonen 1998:114). Most of the osteological material from the end of the Iron Age has also 
been analyzed by the author (Salo 2005a, mostly unpublished data), but was mainly omitted 
from this study because of the poor preservation of the bones. Due to the acidity of the soil, 
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only teeth and some of the hardest parts of the skeleton (like the petrous part of the temporal 
bone) are preserved. It is possible in Finland to study dental pathologies, including dental 
enamel hypoplasia and possibly ear infections, from these bones, and to conclude something 
about their antiquity other than randomly preserved signs of disease (paleopathology). 
However, comparing them with more complete individual skeletons would highlight more 
taphonomical problems than it would give answers to research questions. Therefore, these 
bones were left out of this research, although this data will be published later.  
 
In addition, historical-period cemeteries with fewer than 20 individual skeletons were omitted 
from this study, as statistically significant results could not be obtained (Table 2.1). Finally, 
the Ii Hamina site in the north of Finland was also left out of this research, as the bones from 
that site had been investigated previously (Kallio-Seppä et. al. 2009, Kallio-Seppä 2010, 
Vilkama and Salmi 2014, Väre et al. 2013). 
 
Medieval and post-medieval archaeology has been a neglected area of research in Finland 
until very recently. Nor was there much interest in historical periods in Finland until the 1990s 
(Niukkanen 2009:11). The interpretation of Finnish law is also complex when it comes to 
medieval burials within a cemetery that is still in use (Niukkanen 2009:71-72). Therefore, 
only a few excavations of historical-period inhumations have been possible. Furthermore, as 
the official recommendation is to rebury historical-period human remains after the excavation 
(Niukkanen 2009:71-72), these have not usually been curated by the NBA and there is no 
official register of the available skeletal collections from different historical periods in 
Finland. When I started this PhD work, I used a mailing list of Finnish archaeologists, for 
example, to inquire whether anyone knew about these collections and got a few helpful 
answers that enabled me to locate, for example, the Julin site collection and the persons 
curating it. The rest of the post-medieval materials were (exceptionally) curated by the NBA, 
or I had to excavate them and arrange their curation more or less by myself.  
 
All of this material comes from rescue excavations, as most of the archaeological excavations 
in Finland are rescue excavations. Most of these are from southern Finland, because it has 
been the most densely inhabited region ever since the 16th and 17th centuries (Karonen 
2008:44,277, Suvanto 1987:78,220), and also because modern construction work is 
concentrated in this area. Three of these sites – the ones curated by the NBA (the 
Kirkkailanmäki site in Hollola, the Tuukkala site in Mikkeli and the Ruined Church site in 
Pälkäne) – may be partly crusade-period sites, although the use of the first two continued until 
the early medieval period, and the last one until the beginning of the 19th century. The other 
sites are mainly post-medieval. In the case of the Porvoo Cathedral, the site had been used in 
the medieval period, but it is very likely that most, if not all, of the skeletons recovered can be 
dated to the post-medieval period (Lagerstedt 2008:1, Oinonen 2015). The majority of the 
material, therefore, derives from the time when Finland was part of the Kingdom of Sweden. 
Only the two easternmost sites (the Ryazan regimental church site in Hamina and the Lappee 
church site in Lappeenranta) were absorbed into the Russian Empire in the 18th century, while 
another two sites (the Holy Jacob’s church site in Renko and the Ruined Church site in 
Pälkäne) may have some skeletons dating to the period after 1809 when Finland was an 
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autonomous part of the Russian Empire. The skeletal collection of Helsinki University was 
omitted from the study, as it dates mainly to the 20th century (Söderholm 2002:38), and 
therefore may not contribute much to the knowledge of public health during the period under 
consideration. 
 
A total of 555 skeletons from nine sites are included in the study (See Table 2.1 and Figure  
2.1). The numbers of individuals, infants, subadults, adults, males and females are also 
presented in Table 2.1.  
Muncipality Site Dating Excavati
on years 
























































2011 33 17 29 4 4 0 
Tot./average       555 69 234 321 140 149 
















2.1 Kirkkailanmäki cemetery: 11th to 13th centuries (21 individuals) 
 
2.1.1 Site description 
 
Kirkkailanmäki is located in southern Finland, in the Province of Häme, Hollola municipality. 
The cemetery is situated 7.7 kilometres south of the medieval church of Hollola and the 
ancient hill fort of Kapatuosianmäki. It is situated on a small hill sloping to the west and 
south. The area near the site is nowadays farmland, and the Autjoki river also flows nearby. 
The remnants of soil in the studied bones show that the soil is clay (Purhonen 2001:98) or 
clayish silt. The depth of the graves is in most cases 70-90 cm, although there are shallower 
graves (Hirviluoto 1985a:29). Possible taphonomic destruction of the graves was mentioned 
by Väinö Wallin at the end of the 19th century (Wallin 1894:189). Especially the shallower 
graves were predisposed to frosting in winter and defrosting in summer. This may have 




2.1.2 Archaeological research history 
 
The site was first discovered, and the first archaeological finds were made, in 1935. 
Altogether, 38 inhumations and nine cremation burials were excavated (Leppäaho 1935:18). 
The excavations continued in 1936 and 62 more graves were examined (Salmo 1936:18). The 
best preserved bone material from the first excavation was mentioned to have been curated by 
the Helsinki University anatomical collection (Leppäaho 1935:2), but these bones have not 
been located. The bone material used in this thesis derives from the excavations conducted by 
Anna-Liisa Hirviluoto in 1978-79. However, there is no excavation report, and the finds have 
not been cataloged, even though the director of the excavation has written one chapter in a 
book (Hirviluoto 1985a: 28-36). Part of the cemetery is still unexcavated, although the last 
excavations were made at the site in 1989 and 1991. These excavations did not go as deep as 
the burials (Seppälä and Tusa 1989, Seppälä 1991, 1992). 
 
The finds are from the crusade and early medieval periods, and were cataloged under the 
NBA numbers KM 20450 and KM 21112. Only dental remains have been analyzed before 
(Saarnisto 1996).  There were also cremation burials on top of the inhumation graves. The 
orientation of the inhumation graves is northeast-east to southwest-west. There are also 
inhumations with no finds, and therefore they have been interpreted as mainly Christian 
burials. In addition, a church may have been located at the site, as its name implies 
(Hirviluoto 1985a: 28-3). One of the most exciting finds is the remains of a hairstyle (or 
“bun”) of a woman (Hirviluoto1986:37-43). Three graves have been radiocarbon dated, and 
date to the 12th and 13th centuries, with the most probable dates being 1169 cal AD (grave V), 
1221 cal AD (grave IV), and 1262 cal AD (grave I) (Taavitsainen 1990:84). Hollola 
Kirkkailanmäki is therefore the oldest cemetery in this thesis.  
 
The Hollola Kirkkailanmäki site was excavated by Anna-Liisa Hirviluoto in 1978-79, as 
stated above. Human bones from the site have been curated by the NBA since then. Some 
bones are labelled as individuals, some only with coordinates (with an accuracy of two square 
metres). The ones labelled as individuals were treated as closed finds, and the ones with only 
coordinates were treated as loose finds, although some loose bones seemed to contain skeletal 
elements from the same individual (e.g. bones from a child of a certain age). It is clear that 
individuals should be excavated as stratigraphical units, kept in separate boxes, and marked 
with the grave number, and that osteological analysis should preferably be done right after the 
excavation. If a mistake leads to the mixing of different individuals' bones in the course of 
fieldwork, it may sometimes be possible to correct this while performing analysis as a part of 
the post-excavation work. In this case, it is unfortunately too late to discuss the contexts and 
the likelihood that some of these comingled remains represent the same individual, as the 




2.1.3 Archaeological background information 
 
The archaeological/historical background information chapters are only meant to give the 
reader background information about health-related subjects: genetics, nutrition, environment, 
activities, habits and work, violence, population density, mobility, possible health care, etc. 
 
Nutrition in the older inland sites, Hollola and Mikkeli, may be based more on hunting and 
fishing (Suvanto 1987:371,374) than it is in the later sites. However, paleobotanical studies 
show that agriculture was already an established part of the economy in Hollola and Mikkeli 
(Donner et al 1987, Vuorela 1982, Alenius et al. 2007, Vanhanen 2012), with slash and burn 
cultivation being used, as well as permanent field cultivation. The proportion of cereals in the 
diet is, however, difficult to estimate using archaeological evidence.  
 
Macrofossil analyses have been carried out on remains from the Kapatuosia hill fort and the 
Salpakangas Keinokartano dwelling site (Poutiainen 1998a,b, 1999), but the contexts of the 
plant remains are mixed with finds from different time periods, for example Stone Age finds. 
As animal osteological analyses from the Hollola Kirkkailanmäki and Kapatuosia hillfort sites 
are multiperiodic, their interpretation would require dating of the bones. This should be done, 
because they might shed light on the proportion of domestic and wild animals utilized in the 
period in question. The analyses carried out by docent Pirkko Ukkonen concerning Hollola 
Kirkkailanmäki contained only domestic animals like pigs (Sus domestica), sheep or goats 
(Ovis aries/Capra hircus), and cattle (Bos taurus) (Ukkonen 1991). The analyses carried out 
by docent Kristiina Mannermaa concerning the Kapatuosia hillfort contained one unburnt pig 
(Sus domestica) bone that was thought to be recent, but the rest of the material was burnt wild 
animal bones such as beaver (Castor fiber), elk (Alces alces), and pike (Esox lucius) 
(Mannermaa 1998a,1999). The cremated bones are from animals that are typical fauna of 
Stone Age sites in Finland, and may predate the cemetery. To reveal the nutrition used in the 
period of the cemetery's use, more research on stable isotopes and radiocarbon dating of the 
identified macrofossils and bones would be required. Work intensity is closely related to the 
main sources of livelihood, and was most likely agricultural work, as well as hunting and 
gathering. Agricultural work was labor intensive, even if it was slash and burn or field 
cultivation, or even if it was done with the help of draft animals.  
 
Violence and the risk of trauma may be indicated by the presence of weapons. The 
Kirkkailanmäki graves are mostly unfurnished, and most of the finds are from female dress. It 
is possible that weapons were rare, or, at the other extreme, that they were in constant use and 
not just status symbols, or that they could be buried or not buried for other cultural, political, 
or religious reasons (such as Christianity). So the absence (or presence) of weapons does not 
really speak much for or against the level of violence. On the other hand, the presence of three 
to four hill forts nearby (Hirviluoto 1985a:20), and a hoard find (Hirviluoto 1985b:40-49), 
may indicate restless times or at least the fear of violence and its effects. But it should be kept 
in mind that, in the wars known from historical sources, infectious diseases were a greater 




Population densities and the frequence of contacts with other peoples (factors that have major 
health implications in terms of hygiene and the spread of infectious diseases) are also very 
difficult to estimate without literary sources. The occurrence of trade and other connections 
may be indicated by cultural exchange. Finds of early medieval money (bracteates) 
(Hirviluoto 1985a: 32) also imply trade connections.  
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2.1.4 Paleodemographic premises 
 




Figures 2.1.4.1-2.1.4.2. Preserved skeletal elements from Kirkkailanmäki adults and children. 
 
Composed of 17 images 
Composed of 4 images 
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Teeth, skulls, and the diaphysis of long bones are the best preserved. In general, preservation 
may be a bit poorer than at the other sites in this study (Figures 2.1.4.1-2.1.4.2), which may 
relate to the antiquity of the graves. 
 
 
Figure 2.1.4.3. Paleodemographic profile of Hollola Kirkkailanmäki. 
 
In total, sixteen of the individuals were adults. Females and males are equally represented. 
The bones of the youngest and oldest individuals do not preserve as well as the bones of 
young adults, because the bone mineral density is highest at approximately 25 years of age. 
Female bones are also more fragile than male bones.  Infant mortality and fertility may have 
been low, or the preservation of infant bones is poor, or infants may have been buried 
elsewhere. Low infant mortality usually indicates good adaptation to the environment and a 
stationary population. Therefore, an alternative explanation is that the population density may 
have been low and stable, the hygiene may have been sufficient, and nutrition qualitatively 
and quantitatively sufficient (Figure 2.1.4.3, Salo 2011b). 
 
None of the comingled bones, or those from individuals, indicate adults aged over 50 years, or 
children aged less than one year. The comingled bones had both masculine and feminine traits 




Stature estimations give an average stature of 148.9 cm for females (N=4) and 161.0 cm for 
males (N=4) (See also Figure 4.1.3.1). These measurements are approximately 17 cm shorter 
than those of the modern Finnish population (Borodulin et al. 2013), and approximately 0-10 







2.2 Tuukkala: 13th to 15th centuries (42 individuals) 
 
2.2.1 Site description 
 
Tuukkala is located in Mikkeli, in the eastern Finland Province of Savo, and is the 
northernmost site in this study. Tuukkala is situated less than one kilometre from Lake 
Saimaa, the largest lake in Finland. The site is currently flat, open ground. However, there 
used to be a 30.5 metres wide, 32 metres long, and one metre high, rounded elevation at the 
site, before it was flattened by soldiers in the 1880s (Aspelin 1886, Heikel 1889:182). The soil 
is sand or silty sand, and contains many white larvae that have made small holes in the ground 
(Mikkola 2012:11). The graves are shallow, ca. 20-65 cm deep (Mikkola 2012:14-27). The 
shallow graves were predisposed to frosting in winter and defrosting in summer, which may 
have accelerated taphonomic destruction. Of the surrounding archeological sites, at least the 
Moisionpelto dwelling site was in use at the same time as the Tuukkala cemetery (Schulz 
1993). In Mikkeli there are also other Iron Age cemeteries, but, as these have mostly 




2.2.2 Archaeological research history 
 
The bone material from Mikkeli Tuukkala was excavated in 1886, 1933-1934, 1938, and 2009 
(Aspelin 1886, Mikkola 2012, Purhonen 2001:165, Pälsi 1933, 1935).  In 1886 a total of 32 
graves were excavated (six of which were cremation burials) when the army practice area was 
flattened, and more than 20 graves were unfortunately destroyed by the army’s Major 
Truderus before any qualified research could be carried out (Aspelin 1886). The first scientific 
excavations were led by the archaeologist, J. R. Aspelin, who scientifically excavated 26 
inhumations and 6-7 cremation burials. In the fall of 1886, nine more inhumations and one 
more cremation burial were found, but once again there was no archaeologist leading the 
excavations (Heikel 1889, Lehtosalo-Hilander 1988:193). In 1933-1934, Pälsi excavated at 
least 8-10 further graves scientifically, but the exact number of graves is not known (Pälsi 
1933,1935), and the bones were most likely reburied without osteological analysis. 
Additionally, 7-8 more graves were destroyed by the army’s Lieutnant Nordenstreng and 
Sergeant Varesmaa respectively in 1934 and 1938 (Mikkola 2012:2-3). In 2009, seven 
inhumation graves and two cremation burials were excavated scientifically in stratigraphic 
units (Mikkola 2009). The material in this thesis is from the 2009 excavations, and some 
previous excavation(s). It is likely that all the rest of the individuals derive from the 1886 
excavations. 
 
The cemetery can be dated to the 13th - 15th centuries (Mikkola 2009:7), although previously 
it was thought to be somewhat older, dating from the 11th - 13th centuries (Lehtosalo-Hilander 
1988:194, Nousiainen and Lehtinen 1994:13, Purhonen 2001:165-166). There are richly 
furnished graves, and an ancient costume has been reconstructed from the finds in grave 26 
(Nousiainen and Lehtinen 1994:13-14, Purhonen 2001:166).  Tuukkala is the largest and 
richest cemetery in the Province of Savo (Purhonen 2001:164). It has also been suggested that 
there was a church in that area where no graves were found (Purhonen 2001:165). However, 
so far, no solid evidence for or against the existence of a church at the site has been found. It 
is probable that there are still some preserved graves in Tuukkala. It has also been debated 
whether or not the cemetery is Christian (Lehtosalo-Hilander 1988:196-199, Purhonen 
2001:166, Purhonen 1998:126,246-247). Regarding this, it can be pointed out that there are 
also inhumations without finds and with east-west orientation, as well as cremation burials 
and richly furnished graves, and that no cross pendants have been found, and that there are 
graves with different orientations (Lehtosalo-Hilander 1994: 32-33, Nousiainen and Lehtinen 
1994:13, Purhonen 2001:164). Cremation burials have been left out of this study. As there are 
many reasons to cremate a body, including for example religious beliefs or prevention of the 
spread of infectious diseases, no precise conclusions can be made. Individuals who died from 
infectious diseases may also have been buried elsewhere, or they may have died before the 
skeleton had been able to react to the disease. Finally, there are eastern and western types of 
finds in the cemetery, and there may have also been a local component relating to the 
population of the Mikkeli area (Lehtinen 1994:10,62-64, Lehtosalo-Hilander 1994:26-28, 
Tomanterä 1994:35-49). The research history has been discussed in detail elsewhere (Mikkola 
2009). The archaeological material found from the graves has also been discussed elsewhere 
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(Heikel 1889:178-224 and 25 pages in the appendices, Lehtosalo-Hilander 1988, Mikkola 
2009). 
 
The earlier skeletal finds were, for many years, curated by the University of Helsinki, but now 
all the finds, including bone material, are curated by the NBA. All of the bone material in this 
study is currently curated by the NBA, and has been catalogued using National Museum 
numbers KM 39053 (year 1886) and KM 38090 (year 2009). Some individuals excavated in 
1886 are missing a calvarium post mortem. All of the other bones are preserved fairly well. It 
is difficult to think of any taphonomic reason for this kind of preservation. Furthermore, there 
is a remark in the History of Savo Province that the skulls were first curated separately 
(Lehtosalo-Hilander 1988). It would certainly be advisable in the future to curate all the 
skeletal elements from one individual in one storage container, and ideally, if there is enough 




2.2.3 Archaeological and historical background information 
 
Tuukkala is one of the oldest cemeteries in Finland with fairly well preserved human 
skeletons. The other comparable site is Hollola Kirkkailanmäki. Most of the bone material 
from other Iron Age sites in Finland is primarily composed of cremated bones, inhumations 
with only teeth preserved for the most part, or comingled remains (e.g. the famous bog burial 
at Levänuhta). It was decided to omit from this study all cremated bones, comingled bones, 
and inhumation cemeteries with mainly only preserved teeth, because the taphonomic factors 
are so different that comparisons would have been very challenging. A comparison of the 
paleopathology in the older sites (Kirkkailanmäki, Tuukkala, and Julin) with the 
paleopathology in the younger sites (the rest of the sites) may reveal how dental and skeletal 
health changed over the intervening decades.  
 
Genetically, modern Finns can be divided into eastern and western Finns (Palo et al. 2009). 
The Mikkeli area of Savo Province belongs to eastern Finland. The other sites in this study 
belong to the western Finland area, even though the Lappeenranta site is geographically 
further east than Mikkeli and is also near the borderline between genetically eastern and 
western Finns. Modern Finns have rare hereditary diseases, and coronary disease is more 
common in the eastern Finns (Kere 2001, Norio 2000, 2004).  This site may have had a 
genetically different population from the other sites in this study as far back as the 14th 
century. Ancient DNA samples were selected for further study, but, as far as I am aware, these 
have not actually been studied yet. As most diseases have a genetic component, the 
comparison of different health indicators between eastern and western sites would be 
extremely interesting. However, no major sites in eastern Finland have been excavated and 
therefore this question must be left to future researchers.  
 
In addition, the question of the origins of the people who used the Tuukkala cemetery has 
been widely discussed in archaeological circles (e.g. Lehtosalo-Hilander 1988:215-220). In 
short, quite apart from the fact that Mikkeli is on the border of eastern and western influences, 
it is believed that an aboriginal population also lived in the area (in historical sources they are 
called the Lappi, nowadays Sami, people). The stature of the individuals has been studied 
(Heikel 1889), but the original analysis report could no longer be found in the archives. 
Therefore, the stature estimation methods used are unknown at this point, and the 
measurements and calculations have merely been repeated in this study. However, both 
researches show that there were both tall people and short people at the site, and that some 
men were exceptionally tall (Lehtosalo-Hilander 1988:217-218). Genetic maximum stature 
can be reached when the nutrition and health status is sufficient. Therefore, differences in 
stature can be interpreted as genetic differences or as differences in childhood nutritional and 
health status. On the basis of the goods found in graves, the taller men could have had a 
western origin and the shorter men an eastern origin (Lehtosalo-Hilander 1988:219).   
 
Nutrition in Mikkeli may have been more based on hunting and fishing than it was in the 
other sites (Suvanto 1987:371,374), which are situated more to the south, in areas ecologically 
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more suitable for agriculture and nearer to where Finnish agriculture originated. The 
archaeological finds from Tuukkala that are related to nutrition include arrowheads (used in 
hunting) and gig multi-pronged spears (used in fishing) (Lehtosalo-Hilander 1988:200).  The 
axes found (Heikel 1889, Lehtosalo-Hilander 1988:205-206) may relate to slash and burn 
cultivation, or even violence. The Iron Age find material in the Mikkeli area also includes 
objects relating to agriculture, animal husbandry, and horse keeping (Kirkinen 1994: 21, 
Lehtosalo-Hilander 1994:31-32). The most common finds relating to subsistence practices are 
arrowheads (Kirkinen 1994:21). Finds relating to fishing and squirrel hunting have also been 
found (Kirkinen 1994:21). During medieval times, slash and burn cultivation became a more 
important source of subsistence than hunting and fishing (Pirinen 1988:414). Also worth 
mentioning are the spindle whorls found at Tuukkala, because they indicate handicraft 
activities (Heikel 1889:189,209). Work intensity is closely related to subsistence, and was 
most likely agricultural work, plus hunting, fishing, and some handicraft work.  
 
However, paleobotanical studies show that agriculture, including both slash and burn 
cultivation as well as permanent field cultivation, was already an established part of the 
economy (Alenius et al. 2007, Vanhanen 2012). Ancient fields have been researched at the 
Iron Age site of Mikkeli Orijärvi (Mikkola 2001b, 2003, 2005, 2006, 2007, Mikkola and 
Tenhunen 2003).   
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cereals barley Hordeum vulgare 
 common oats Avena sp. 
 rye Secale sereale 
 bread/club wheat Triticum aestivum s.l. 
oil or fiber plants hemp Cannabis sativa 
 flax Linum usitatissimum 
collected plants raspberry Rubus idaeus 
 strawberry Fragaria vesca 
 bearberry Arctostaphylos uva-ursi 
 juniper Juniperus communis 
arable weeds fat hen Chenopodium album 
 corn spurrey Spergula arvensis 
 false cleavers Galium spurium 
 chickweed Stellaria media 
 hempnettle Galeopsis sp. 
 rye-brome Bromus secalinus 
 pale persicaria Persicaria lapathifolia 
 field pansy Viola arvensis/tricolor 
 smooth tare Vicia cf. Tetrasperma 
 all-seed Chenopodium 
polyspermum 
 wild buckwheat Fallopia convolvulus 
 knotgrass Polygonum aviculare 
 annual knawel Scleranthus annuus 




domestic animals cattle Bos Taurus 
 pig Sus domestica 
 sheep or goat Ovis aries/Capra hircus 
 horse Equus caballus 
 chicken Gallus domesticus 
wild animals bear Ursus arctos 
 elg Alces alces 
 deer Rangifer tarandus 
 squirrel Scirius vulgaris 
 beaver Castor fiber 
 hare Lepus timidus 
 fowls Galliformes 
fish northern pike Esox Lucius 
frogs common frog Rana temporaria 
Table 2.2.3.2. Animal osteological analyses from iron age sites in Mikkeli (Kenkäveronniemi, Kyyhkylä, 
Latokallio, Tuukkala and Visulahti) (From 1993,1994, Kirkinen 1994:23-24, Kivikero 2010 Korvenkontio 1937, 
Mannermaa 1998b, Schulz 1994:61, Ukkonen 1993, 1996:83-89, 1998). 
 
Although some of the sites in question may predate the Tuukkala cemetery, both plant remains 
and animal remains reflect a mixed economy (Table 2.2.3.1-2.2.3.2). No isotopic or starch 
analyses have been carried out on the finds from Mikkeli. 
 
There are some references in historical records to violence in the region, and the 
archaeological data also supports the idea of conflicts and violence in that area. The numbers 
of aboriginal Saami people in the region were low in the middle ages, and it is possible that 
they were violently deported (Pirinen 1988:281). Although historical sources from early 
medieval times do not tell of any violent incidents between Karelians (eastern Finns) and the 
inhabitants of the Mikkeli Savo area, the border area may have been less peaceful before 
historical sources began to describe it in the 15th century (Pirinen 1988:287, 307, 338). The 
whole Savo Province is actually mentioned for the first time in history in a peace agreement 
between Sweden and Novgorod in 1323 (Pirinen 1988:289). And there are some references to 
violent conflicts with inhabitants of the Häme Province to the west of Savo, accusing the 
Häme people of murders (FMU 2661, see Pirinen 1988:311, Suvanto 1987:59).  By the end of 
the medieval period, however, the borderline between Häme and Savo had become more 
peaceful (Pirinen 1988:324). Of all the hillforts in the Savo area, most of them are in Mikkeli 
(Nousiainen and Lehtinen 1994:17). Taken together, this information may be useful when 
interpreting the skeletal trauma discovered. 
 
Population densities are difficult to estimate without literary sources. The population density 
of the Province of Savo is estimated to have grown cumulatively through time (Taavitsainen 
et al. 1998:233). Trade, and other socio-economic connections, may be indicated to a certain 
extent by evidence of cultural exchanges having taken place, and by the numerous hillforts in 
the area. It has been assumed that a population of some 20-30 individuals was using the 
cemetery for 150 years (Lehtosalo-Hilander 1988:194,241, Nousiainen and Lehtinen 
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1994:13). This is, however, just an estimate, and we cannot determine the actual size of the 
population with the methods we now possess in archaeology. DNA profiles may reveal the 
kinship links between the buried individuals, and help to make this estimation more exact. It 
seems likely that later sites, especially coastal towns, were more densely populated, and thus 






2.2.4 Paleodemographic premises 
 
Figures 2.2.4.1-2.2.4.2. Preservation of skeletal elements in Tuukkala. 
 
Adult skulls are under-represented compared to the other sites. In general, preservation is a bit 
poorer than in the later sites in this study (Figures 2.2.4.1-2.2.4.2). This may be related to the 
antiquity of these bones, as well as to the shallowness of the graves. 
Composed of 35 images 




Figure 2.2.4.3. Paleodemographic profile of Mikkeli Tuukkala. 
 
 
Infants are missing from the sample. They may have been buried elsewhere, or may not have 
been preserved well enough. Moreover, infants are often buried nearer to the surface, and, as 
the area had been flattened earlier, some infant burials may have been lost in that work. With 
inexperienced observers these small bones may go undetected, or be misinterpreted as animal 
bones. Females and males are equally represented.  Women seem to have died more often at a 
fertile age, and younger than men. This may be explained by the risks in giving birth, or it 
may just be a coincidence. There are many adult individuals whose age was impossible to 
determine more precisely (Figure 2.2.4.3, Salo 2010, mostly unpublished data, see methods). 
 
Stature estimates give an average stature of 153.7 cm for females (N=7), and 166.4 cm for 
males (N=9) (See also Figure 4.1.3.1) (Salo 2010, mostly unpublished data, see methods). 
These are approximately the same heights that were measured at the later sites. The males at 
this site were even taller than those at the later sites in this study, while the females were as 
tall as those measured in the later sites. Previous bone analysis showed an average stature of 
157 cm for women and 175 cm for men (Nousiainen and Lehtinen 1994:14, Lehtosalo-




2.3 Julin’s site (Church of the Holy Spirit): 16th to 17th centuries (194 
individuals) 
 
2.3.1 Site description 
 
Turku is the oldest town in Finland. The site of Julin is located in Turku, on the side of the 
Aura river that is opposite Turku Cathedral, which is just a few hundred metres away from it. 
The Julin site contained the Church of the Holy Spirit and its cemetery, and was also the 
location of a primitive hospital or house of the poor (House of the Holy Spirit). It is situated 
almost on the coast, not far from the mouth of the Aura river. The excavation area is a former 
sea basin and thus mainly clay, but there is a lot of sand, mortar, brick fragments, wood, and 
coal near the surface, although they become less and less dense at the lower levels and the 
clay becomes more prominent (Kykyri 1985:21,30). The shallowest burials are 40-50 cm 
below the surface, and the deepest burials are less than 160 cm deep (Gardberg 1966:30-35, 
Kykyri 1985:21, Kykyri 1987:25). Especially the shallower graves were predisposed to 





2.3.2 Archaeological research history 
 
Excavation year Excavation leaders Number of graves Reference 
1964,1966 Lasse Laaksonen 81, not all with 
preserved bones 
Gardberg 1966: 3-42, 
Laaksonen 1964, 
1965:27-34 
1975 Leena Sivula and Kirsi-
Maria Siltavuori 
NA  
1983-4 Ilkka Kaskinen 16 Kaskinen 1984, Kykyri 
1984 
1985 Marita Kykyri ca. 447  Kykyri 1985 
1987 Lasse Laaksonen 7 Laaksonen and 
Pitkänen 1987 
Table 2.3.2.1. Excavations at the Julin site. 
 
The Turku Julin site was excavated in the 1960’s and 1980’s (Laaksonen 1964,1965, 
Laaksonen and Pitkänen 1987, Gardberg 1966, Kykyri 1984, 1987, Pihlman 1992, Kivikero 
2011) (Table 2.3.2.1). The largest excavation at the site, from which most of the skeletal 
material derives, was carried out in 1985. It was estimated that 447 individual burials were 
excavated (Kykyri 1985:41). However, it must be noted that counting was based on the 
number of skulls, or jaws if they were not anatomically connected to a skull (Kykyri 
1985:23). Therefore, we have no idea how many in situ, anatomically preserved individual 
skeletons there were. Also, although some percentages of different age at death classes were 
mentioned in the notes (Kykyri 1985), the age estimation methods and individual age 
estimates were not defined. Furthermore, as construction workers with limited skills in human 
anatomy or stratigraphical excavation methods were allowed to excavate the skeletons 
(Kykyri 1985), it led to individuals being mixed up (this is discussed in more detail below). 
The workers involved in burial excavations should be trained in human anatomy, osteology 
and archaeological excavation methods. After the rescue excavations conducted in the 1980s, 
the skeletal remains found were curated at the site itself, in the basement of the shopping 
centre built on the site. The curation of the bones was carried out on a voluntary basis, and 
there are several individuals from the Universities of both Helsinki and Turku, as well as from 
the National Board of Antiquities, to thank for their efforts (Heikki Vuorinen (Docent), Sirkku 
Pihlman (PhD), Juha Varrela (Prof.) and Antti Suna), not to mention the site/shopping center 
owner (Benito Casagrande).  
 
No comprehensive osteological analysis of this bone collection (the largest archaeological 
human bone collection in Finland) has been carried out (Salo 2013a). Only dentition and trace 
element analyses have been made (Varrela 1991, Varrela and Varrela 1991, Varrela 1996, 
1997, Varrela and Paunio 1994, Vuorinen et al. 1996). Trace element analysis was previously 
used to analyze the composition of diets. However, trace element analysis is severely affected 
by taphonomy, and by the surrounding soil filtering into the bones, and therefore was given up 
some years ago. The scientific method currently used for this purpose is isotopic analysis. 
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2.3.3 Historical background information 
 
The church and cemetery are only rarely mentioned in the history of Turku, and therefore its 
dating has been debated. A House of the Holy Spirit in Turku is first mentioned as far back as 
in 1396 (Nikula and Nikula 1987:713), but its location is not given (Nikula and Nikula 
1987:713). Therefore, it was previously thought that the oldest graves in the Julin cemetery 
might be medieval (Laaksonen 1965, Gardberg 1966, Pihlman 1992), and it was noted that 
some individuals were buried in coffins and some without, in a similar way to known 
medieval burials (Gardberg 1966, Nikula and Nikula 1987:673). More recently, the cemetery 
has been dated to the 16th - 17th centuries (Pihlman 1992).  In the 16th century, the House of 
the Holy Spirit was most likely located at the Julin plot (Nikula and Nikula 1987:714). In 
1561, it was decreed that all the diocese centres should have a hospital for at least 30 
individuals (Nikula and Nikula 1987:711). As a result, in 1569 John III, King of Sweden, 
ordered a House of the Holy Spirit to be built (Nikula and Nikula 1987:570,685). In 1578, the 
Holy Spirit cemetery (or St. George cemetery) was mentioned again, as it was ordered to be 
fenced in (Nikula and Nikula 1987:671). In the 1580´s, construction of the Church of the 
Holy Spirit began (Nikula and Nikula 1987:108,337). Soon after, in 1593, the entire city of 
Turku, including the House of the Holy Spirit, was destroyed by fire (Nikula and Nikula 
1987:673, 685, 714). After the fire, the House of the Holy Spirit was probably moved away 
from the Julin plot (Nikula and Nikula 1987:714). But the Holy Spirit cemetery was still used 
until the first half of the 17th century, when the street plan was changed (Nikula and Nikula 
1987:673, 687).  
 
We also know from historical sources that poor and sick people were more likely to be buried 
in the Julin plot, because burials were free there from 1578 onwards, and because the House 
of the Holy Spirit, thought to have been situated nearby, cared for poor people and those of 
the sick who were not suffering from infectious diseases. The cemetery can be dated to the 
second half of the 16th and the first half of the 17th centuries (Laaksonen 1965, Kykyri 1987, 
Pihlman 1992, Kivikero 2011). A more specific history of the Julin plot, the House of the 
Holy Spirit, and the church has been written by C.J. Gardberg (Gardberg 1966:3-42) and 
Sirkku Pihlman (Pihlman 1992).  
 
Although the nutrition of the inhabitants of Turku Castle is described thoroughly in historical 
texts, the nutrition of the ordinary folk in Turku is not so well known. The castle had its own 
apple and cherry trees (Nikula and Nikula 1987:118), its own greenhouses with sour oranges 
and citrus fruits (Nikula and Nikula 1987:447) and its own gardens with thyme, lavender, red 
onions, pumpkins, fennel, artichoke, cloves, radishes, rosemary, carrots, majoram, onions, 
confections, ginger, carpers, nutmeg, olive oil and greater galangal (Nikula and Nikula 
1987:447-8,506). Saffron, rice, almonds, and pepper were also given to children in the castle 
(Nikula and Nikula 1987:471, 472, 502, 503,504, 506). This inspired the town people to have 
their own gardens (Nikula and Nikula 1987:730). In the year 1550, spices, sugar, raisins, figs, 
dates, and wine were imported to Turku (Nikula and Nikula 1987:279). While these luxury 
products were unlikely to have been available to the people buried in the Julin plot, ordinary 
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people may have cultivated a greater variety of plants in their own gardens in Turku than was 
the case in other contemporary parishes. The most usual type of farming in the 16th century 
was cabbage patches (Nikula and Nikula 1987:118,407). Other vegetables were also 
mentioned in 16th century accounts, such as parsnip, Brussel sprouts, radishes, horseradishes, 
etc. (Nikula and Nikula 1987:119). These vegetables would have helped in the fight against 
scurvy, at least at the time of year they were available. Fish were plentiful in Turku, and 
therefore they could even be exported. Turku’s export foods included butter, salmon, pike, 
smelt, whitefish, Baltic herring and cod (Nikula and Nikula1987:264). Other fish, such as 
ruffe, crucian, vimba bream, ray, and ide, are recorded as having been fished (Nikula and 
Nikula 1987:411-413). Vitamin D deficiency was therefore unlikely to have been the most 
common deficiency disease in Turku, as fish is rich in vitamin D. This may have been more of 
a problem in some other sites, since UV exposure in Finland is so low that additional vitamin 
D intake is recommended for all citizens (Fogelholm et al. 2014:27-28). The importance of 
fish cannot be fully evaluated archaeologically, because of the excavation methods and 
taphonomic factors affecting small bones, but fish are thought to have been widely exploited 
(Tourunen 2008:123-124). Salt was the most common import (Nikula and Nikula 1987:282) 
and may have been used to preserve foods. But it also has a negative impact on health (WHO 
2014). Beer was the most common drink, because cows could not be milked in the winter and 
the water tasted bad (Nikula and Nikula 1987:359). In the 16th century, spirits also became a 
common drink (Nikula and Nikula 1987:361), and that surely had a negative impact on health. 
 
The Turku hospital menu is known and was probably also used in the House of the Holy 
Spirit hospital. It probably included two meals a day: Sunday meat, Monday slated herring, 
Tuesday sausages, Wednesday smelt, Thursday meat, Saturday again smelt, while Friday was 
a day of fasting, and probably no meals were provided. Beer was the most probable drink 
(Nikula and Nikula 1987:715). The typical diet therefore contained important nutrients such 
as iron and vitamin D. However, there is no mention of vegetables, fruits, or berries, rich in 
vitamin C, which would have prevented scurvy, although they may have been a side dish. 
Studies on plant remains may fill this gap in our knowledge.  
52 
 
cereals common oats Avena sativa 
 barley Hordeum vulgare 
 rye Secale sereale 
 common wheat Triticum aestivum 
 club wheat Triticum aestivum 
 buck wheat Fagopyrum esculentum 
oil or fibre plants hemp Cannabis sativa 
 flax Linum usitatissimum 
legumes pea Pisum sativum 
vegetables cabbage/turnip/mustard Brassica sp. 
 carrot Daucus carota 
herbs and spices dill Anethum graveolens 
 caraway Carum carvi 
 greater gelandine Chelidonium majus 
 henbane Hyoscyamus niger 
 hop Humulus lupulus 
 juniper Juniperus 
 lovage Levisticum officinalis 
 sweet gale Myrica gale 
 opium poppy Papaver somniferum 
 parsley Petroselinum crispum 
 black pepper Piper nigrum 
fruits, berries and nuts apple Malus domestica 
 fig Ficus carica 
 bearberry Arctostaphylos 
 black crowberry Empetrum nigrum 
 wild strawberry Fragaria vesca 
 rose Rosa sp. 
 cloudberry Rubus chamaemorus 
 raspberry Rubus idaeus 
 rowan Sorbus aucuparia 
 cranberry Vaccinium oxycoccos 
 bilberry Vaccinium myrtillus 
 cowberry Vaccinium vitis-idaea 
 hazel nuts Corylus avellana 
arable weeds fools parsley Aethusa cynapium 
 corn cockle Agrostemma githago 
 orache Atriplex hortensis 
 cornflower Centaurea cyanus 
 fat hen Chenopodium album 
 goosefoot Chenopodium 
 sun spurge Euphorbia helioscopia 
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 common fumitory Fumaria officinalis 
 cleavers Galium aparine 
 long-headed poppy Papaver dubium 
 vetch Vicia 
Table 2.3.3.1. Macrofossil analysis from archaeological locations dating partly to the period of the Julin site 
(Lempiäinen 2007). The sites are, namely, Castle, Julin Quarter, Mätäjärvi, Åbo academi, Qwensel and Rettig 
(Lempiäinen 1985, 1988, 1989, 1995a,b 1997b, 2003, 2007, Lempiäinen-Avci 2013, Valo 1993, Vuorela et al. 
1996).  
 
This list shows that nutrition may have been diverse and healthy (Table 2.3.3.1), at least at the 
time of year when items were available, and only provided the people buried at the Julin site 
had access to most of these products. In addition to seasonal shortages, entire years of crop 
failure were also common.  In the 16th century, the years of crop failure were: 1542-46,1550-
51,1554,1570-71,1573,1575,1580-82,1587-89,1591,1597-98 and 1600-1602 (Nikula and 
Nikula 1987:159, 294, 296, 332). These years usually caused problems for the whole of 
southern Finland, and not only for the Turku area.    
 
The use of milk products, rich in calcium and thus important for bone health, are not 
mentioned in the hospital diet.  Animal osteological analysis of historical-period Turku may 
fill this gap in our knowledge. Fortunately, animal bones from historical-period Turku have 
been studied in a doctoral thesis. This study indicated that cattle were the most common of the 
animals, and that wild animals were of minor importance to the economy (Tourunen 
2008:113-123). There were 700-1000 bovine animals in Turku in the 1630´s (Nikula and 
Nikula 1987:407). If their milk was widely used, it would have improved bone health. Fishing 
and keeping livestock helped to alleviate the lack of food for poor people (Nikula and Nikula 
1987:158). 
 
The Turku Julin site was in use just before tobacco is first mentioned in historical sources 
(Lahtinen 2007:55, Ranta 1975:274), and no clay pipe wear was observed in any of the 
dentitions.  As tobacco is an etiological factor in many diseases (e.g. dental diseases, 
osteoporosis, osteoarthritis, neoplastic conditions etc.), it is interesting to compare this site 
with the younger sites (Hamina, Helsinki, Lappeenranta, Porvoo, Renko and Pälkäne) where 
smoking was a habit. In the 17th century, there were still a few chimneyless huts in Turku 
(Nikula and Nikula 1987:113). Huts without chimneys represent a health hazard similar to 
tobacco use, because of the poor quality of air in them. 
 
Violence is sometimes mentioned in the History of Turku (Nikula and Nikula 1987: 64, 137, 
477, 492), and many battles were also fought during this time (e.g. the 1597 military 
campaign of Duke Charles (Kaarle herttua in the Finnish language)), with some battles even 
fought at Turku castle (Nikula and Nikula 1987:60, 492, Karonen 2008:98, Keränen 
1987:150,163, Suvanto 1987:297-298). These violent acts may be reflected in skeletal 
traumas. Likewise, the occupations of the townfolk may not have involved such heavy work 
as the more intensive farming carried out in inland parishes, and this may be reflected in 




Year Registered inhabitants Inhabitants 
1561  3000 (estimate) 
1571  2800 (estimate) 
1634-5 2713 4000 (estimate) 
Table 2.3.3.2. Turku population (Ranta 1975:145-148, Nikula and Nikula 1987:127).  
 
During this time, Turku and its trading areas in Finland were the most densely populated parts 
of the country (Ranta 1975:326), (Table 2.3.3.2). Trade and other connections with other parts 
of Sweden and the Baltic Sea area have been well-documented. For example, sugar was being 
imported to Turku by the end of the 16th and the beginning of the 17th centuries (Suolahti 
1950:224), even though it was a luxury product and therefore most likely was not consumed 
by the people buried at the Julin site. Sanitary conditions were also poor. Hands were washed 
before dinner, but the whole household usually drank from the same bottle (Nikula and Nikula 
1987:510-511). A water pipe was connected to the castle in 1561-1563 (Nikula and Nikula 
1987:450), but running water was not available in ordinary homes. Infectious diseases are 
thus likely to have been prevalent in Turku. The streets were paved in the middle of the 17th 
century (Suvanto 1987:397). 
 
From the diseases that are mentioned in the history of Turku, the plague was probably the 
most feared. The plague struck Turku in 1504, (1537, 1566), 1571, 1580, 1588, 1603, 1629-30 
and 1639 (Kallioinen 2005:35, Nikula and Nikula 1987:127,162,332,719). The St. George 
hospital cared for plague and leprosy victims, and people infected with the plague or leprosy 
were not allowed to be buried in the Holy Spirit cemetery (Kallioinen 2005:43,48, Nikula and 
Nikula 1987:715). However, it should be borne in mind that there were several other diseases 
(e.g. tertiary syphilis) that may have mimiced leprosy (Kallioinen 2005:43).  In 1619, the Seili 
hospital was built on an island near Turku, and in 1622 leprosy victims were ordered to be 
moved there from the St. George hospital in Turku (Kallioinen 2005:46, Nikula and Nikula 
1987:673,685,715,716). Leprosy was becoming rare by the end of the medieval period, and in 
the 16th century only three leprosy patients per year came to the St. George hospital (Nikula 
and Nikula 1987:717). In total, approximately 50 leprosy patients were cared for at the St. 
George hospital (Nikula and Nikula 1987:718). On the other hand, prostitution was common, 
and sexually transmitted diseases spread in the 16th century (Nikula and Nikula 1987:157). 
Syphilis is first mentioned in 1630-1640 in Turku (Kallioinen 2005:68). Signs of syphilis 
were detected from the skeletal remains (see results). 
 
Turku is the earliest site with any historical mention of healthcare. At least in 1590´s there 
was a town doctor in Turku (Nikula and Nikula 1987:722). He at least treated trauma, 
punctured abscesses, and made bandages and ointments, but also used cupping and blood-
letting (Nikula et al 1987:722). Splinting a broken leg is mentioned once (Nikula and Nikula 
1987:493). The first midwife mentioned is a certain Barbara, in 1591 (Nikula and Nikula 
1987:723). Although the sauna was used for cleaning, giving birth, and blood-letting, it was 
also thought to spread syphilis (Nikula and Nikula 1987:723). Nettle soup was given for 
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coughs, wormwood was used to cure diseases of the urinary tract (Nikula and Nikula 




2.3.4 Paleodemographic premises 
 
During the site excavation, the bones should have been collected and bagged for each 
individual. However, based on the minimum number of individuals, it is clear that many of 
these bags contain the remains of several individuals. For example, the bag for individual 257 
from excavation area 10 contains the remains of three different-aged children, as well as adult 
and animal bones (figure 2.3.4.1). Thus, when an osteological analysis of the remains was 
started, it soon became obvious that the individuals had been partly comingled. Cemetery 
excavation methods and archaeological skills in anatomy have improved in Finland since the 
1980's, and therefore in recent excavations individuals and comingled remains have been 
separated more thoroughly. Therefore, to be able to compare this material with more recent 
cemetery excavations, specific criteria for the separation of individuals from comingled 
individuals needed to be developed. 
 
Figure 2.3.4.1. “Individual” 257 from area 10. Photo: Kati Salo 
 
Several aspects were considered in formulating these criteria: 
 
Are the remains from a single individual? Are any skeletal elements represented 
more than once? Are there individuals of different ages present? Are there 
individuals of obviously different sex or body size? And if there is more than 
one individual, how should they be treated? 
How much of the skeleton is preserved? How many bones are from one 
individual, or how complete is the individual? 
Should there be a preference for some skeletal elements? For example, if the 
cranium and/or pelvis is present, should it count as an individual? 




All the bones that could not be excluded with certainty (different age/sex/size) were assumed 
to belong to the primary individual. However, because the skeletons are not in situ, we cannot 
be sure if all these parts belong to a single individual without testing all the bones for ancient 
DNA.  
 
If more than half of an individual is preserved, it is more likely that we will not count the 
same individual twice, and therefore all the individuals with more than half of the body 
present were included. If the body is divided into skull, trunk, upper extremities and lower 
extremities, then parts of at least three of these should be present, and at least two of these 
areas should be present with most of the bones, in order to qualify for counting as an 
individual. Also, the more bones from an individual that are present, the more valuable it is 
for research.  
 
Using these criteria, a total of 194 individuals were identified for the study. None of these 
skeletons are as complete as some of the individual skeletons from other cemeteries in this 
study.  
 
Figures 2.3.4.2-2.3.4.4. Preservation of skeletal elements at the Julin site 
 
Skulls and upper body parts are over-represented compared to lower extremities (Figures 
2.3.4.2-2.3.4.4). This may be related to the excavation technique, as described above. The 
overall good condition of the bones may be related to the nature of the soil and the depth of 
the graves. The age and sex distribution is shown in the following diagram: 
Composed of 109 images 
Composed of 60 images 




Figure 2.3.4.5. Paleodemographic profile of the Turku Julin site. 
 
From this diagram (Figure 2.3.4.5) we can see that females are slightly over-represented (54 
adult females/44 adult males) (Salo unpublished data, see methods). Previous studies on teeth 
and skulls have also identified more women than men (68 adult females/56 adult males) 
(Varrela and Varrela 1991). This is unlikely to be a taphonomic bias, because female 
skeletons, especially old female skeletons, are more porous than male skeletons. The House of 
the Holy Spirits accommodated those who could not provide for themselves, and apparently 
these were usually women (Kallioinen 2005:112, Pihlman 1992). It appears that women may 
have lived longer than men, or that old age females were more likely to have been buried in 
this cemetery than old age men. Senile individuals are mostly women. There are five 
individuals who died at around the time of birth, but, other than that, the proportion of infants 
is low compared to what would be expected from a historical population. In the second half of 
the 18th century and at the beginning of the 19th century, more than half of the deceased in 
Finland had died aged under 10 years (Turpeinen 1979). The lack of infants at the Turku Julin 
site could be due to taphonomic bias, because infant skeletons are small and are often buried 
closer to the surface, and are therefore easily missed when excavating with machines. Another 
explanation is that the Julin site burials are not representative of the whole population in 
Turku at that time, and that the people using this cemetery were having fewer children 
(Pihlman 1992). In previous research, most of the older adult individuals were estimated to be 
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male and most of the young individuals were estimated to be female (Varrela 1991). However, 
this may be a bias due to using only skulls for sex estimations. It is well known in osteology 
that a young individual's skull is more feminine, and that an older individual's skull takes on 
more masculine traits. Another well known bias in osteology is that all age estimation 
methods underestimate the ages of older adults. Using the auricular surface (Lovejoy et al. 
1985) of the pelvis, however, tends not to underestimate the chronological age of an 
individual as much as other methods. Varrela and Varrela (1991) used dental wear for their 
age estimates, and therefore found considerably more young adults and fewer older adults.  
Their estimates were 178 individuals aged 21-40 years at death, and 49 individuals aged 41-
60 years at death (Varrela and Varrela 1991).  
 
Stature estimates give average heights of 154.7 cm for females (N=33) and 164.0 cm for 
males (N=37) (See also Figure 4.1.3.1) (Salo unpublished data, see methods). The averages 
are about the same as for other sites in this study, except for the Kirkkailanmäki site. The 
average female stature previously estimated, based on the skeletons excavated in 1964, was 
154 cm, and the average male stature was 168 cm (Kykyri 1987:27). These estimates are close 
to my results, but Kykyri (1987) does not mention the method used in these estimates, nor the 
number of individuals/bones measured. 
 
     
     




2.4 Porvoo Cathedral burial ground: 14th to 18th centuries (53 individuals) 
 
2.4.1 Site description 
 
Porvoo is located less than 50 kilometres east of Helsinki, on the southern coast of Finland. 
Porvoo Cathedral is situated on a hill sloping towards the Porvoo River. The top of the hill is 
approximately 24 meters above sea level, and the western and south-westrn sides of the hill 
are steep. The bedrock in the Porvoo region is different from the bedrock in most other parts 
of Finland, and consists of Rapakivi granite. The fluoride content of the Rapakivi granite 
ground water is many times higher than in most other regions of Finland (Lahermo and 
Backman 2000). The soil in the burial grounds is sand (Lagerstedt 2008:14). The graves were 
between one metre and 4.60 metres under the modern day surface (Lagerstedt 2008:14 and 




2.4.2 Archaeological research history 
 
Excavation year Excavation leaders Location Reference 
1948 Carl Jacob Gardberg, 
Thorvald Lindqvist 
NA Knapas 1987:68 
1956 Reino Turunen and 
Reino Palmroth 
East side of church Knapas 1987:68 
1977 Marja Terttu Knapas Inside the church Knapas 1987 
1978 Sinimarja Ojonen North side of church Pettay 2009 
2007 John Lagerstedt South side of church Lagerstedt 2008 
Table 2.4.2.1. Excavations at Porvoo Cathedral site. 
 
In 2007 an area of 100 square metres was excavated at the site (Lagerstedt 2008:1). The 
graves in this study are from those excavations. The author was involved as a researcher in the 
fieldwork (Salo 2007b). All of the previous excavation's bones were reburied after the 
excavation, without osteological analysis (Table 2.4.2.1). 
 
The Porvoo cemetery was in use from the end of the 13th or the beginning of the 14th century, 
according to historical sources, until it was moved to Näsinmäki in 1789 (REA 43, Hiekkanen 
2003:56, Hiekkanen 2007:459, Knapas 1987:65-66, Selén and Schroderus 1992: 1,19, 
Mäntylä 1994:438). The first church at the site was probably a wooden church built at the end 
of the 13th century, and the first stone church was built in the 15th century (Knapas 1987:64). 
Cathedral status was given to the church in 1723 (Knapas 1987:63). Most of the individuals 
found in the 2007 excavation of the site had been buried in coffins, and some had grave 
goods. These customs were in use after the medieval period, through the 17th and 18th 
centuries (Hiekkanen 2003:158, Hiekkanen 2007:23-29). Two graves have been radiocarbon 
dated at Oxford University, yielding uncalibrated dates of AD1750+/-25 years (C13 value -
19.47) (Grave 18) and AD 1714+/-23 years (C13 value -19.27) (Grave 2) (Prof. Charlotte 
Roberts 2014, personal communication). Ten more graves have been dated at the University 
of Helsinki radiocarbon dating laboratory (Oinonen 2015). Graves were found at the southern 
side of the church, which is thought to be the second most prestigious area to be buried in 
after the church itself. Most of the rich and powerful individuals were buried inside the church 
itself. The lack of space in the burial ground is mentioned in the historical sources, as, when 






2.4.3 Historical background information 
 
The lack of proper nutrition in Porvoo is mentioned by historians. For example, E. J. Creutz, 
who was county governor in 1662, complained that Porvoo had become so poor that only a 
few even had bread to eat (Mäntylä 1994:66). In 1668 a schoolboy had stolen a silver spoon 
and traded it for bread (Mäntylä 1994:164). There were extensive crop failures throughout 
Finland in 1695–1697, and many died in the streets. During those years in Porvoo county 
there were 5822 deaths, and approximately one quarter (or one third) of the population of 
Finland died (Lappalainen 2012:11, Mäntylä 1994:87,89, Selen 1996:74). In the years of crop 
failure, grain was imported from Estonia (Mäntylä 1994:103). 1740 and 1741 were also years 
of crop failure (Mäntylä 1994:268). After the 1760 fire in Porvoo there was again a period of 
hunger and famine, and during 1756–1760 distillation was forbidden because there were not 
enough crops (Mäntylä 1994:320,363). Poor and hungry children were still wandering in the 
streets, begging, in 1803 (Mäntylä 1994:419). 
 
The potato arrived in Porvoo in the 1770's (Mäntylä 1994:391). The potato has been said to 
have cured the Finns of scurvy (Forsius 1994:2377). Cabbage patches and herb gardens are 
mentioned in historical sources, and fruit trees were planted at least during 1765-1766 
(Mäntylä 1994:131,305). Cabbage had prevented scurvy at those times of the year when it 
was available, although, unfortunately, cabbage does not leave any paleobotanical evidence 
(Jones and Colledge 2001:394-397). Starch analysis from dental calculus could reveal 
whether cabbage was actually used (Juhola et al. 2014). Lingonberry could also be preserved 
for the winters (Suvanto 1987:405). Quarantine and primitive disinfection was used, 
especially in the spring, to prevent the spread of infectious diseases (Mäntylä 1994:349-359). 
The lack of vitamins C and D may have been worst in the early spring, and a lack of nutrients 
may have affected disease resistance especially at that time of year. 
 
There has been a sugar factory (sokeriruukki in Finnish) in Porvoo since 1784 (Mäntylä 
1994:387). Salt imports are often mentioned in the history of Porvoo, but the import of sugar 
is rarely mentioned. The overuse of salt and sugar causes modern health problems (WHO 
2014). It is likely that the richer people who were buried inside the church were the ones who 
mostly used sugar, and it may not have caused major health problems among the individuals 





cereals barley Hordeum vulgare 
 rye Secale cereale 
berries bearberry Arctostaphylos 
 wild strawberry Fragaria vesca 
 raspberry Rubus idaeus 
 bilberry Vaccinium myrtillus 
vegetables cabbage/turnip/mustard Brassica sp. 
herbs and spices henbane Hyoscyamus niger 
 juniper Juniperus 
oil or fibre plants flax Linum usitatissimum 
arable weeds corn cockle Agrostemma githago 
 stinking chamomile Anthemis cotula 
 cornflower Centaurea cyanus 
 fat hen Chenopodium album 
 goosefoot Chenopodium 
 common fumitory Fumaria officinalis 
Table 2.4.3.1. Macrofossil analysis from several sites in Porvoo (Jokikatu, Itä-Uudenmaan osuuspankki, 
Raatihuoneen tori) historical periods (Lempiäinen 2006, 2007a,b, 2008, Lindroos 1999, Vuorinen and Hakanpää 
1997). 
 
domestic animals cattle Bos Taurus 
 pig Sus domestica 
 sheep Ovis aries 
 cat Felis catus 
wild animals deer? Cervidae sp. 
Table 2.4.3.2. Osteological analysis from historical period Porvoo (Harlin 2008a,b).   
 
Macrofossil analyses reveal evidence for cultivated and collected plants (Table 2.4.3.1). 
Although several macrofossil analyses from Porvoo have been carried out, there have been 
only two osteological analyses (Harlin 2008a,b, Table 2.4.3.2) and no isotope analysis. 
Evidence for both domestic and wild animals has been identified.  
 
Seven individuals had wear on their teeth left by smoking a clay pipe (Salo 2007b). Smoking 
became a habit in Porvoo from the middle of the 17th century, according to historical sources 
(Mäntylä 1994:60,120), and a tobacco factory was built in the 1740’s (Mäntylä 
1994:277,384). Approximately 200 households in Porvoo used tobacco by the middle of the 
18th century (Mäntylä 1994:452). Therefore, it may be considered a major health problem, at 
least in Porvoo. 
 
Infectious diseases were likely the biggest problem for children. There are no historical 
sources about the child mortality rate in Porvoo from the 17th century, but from 1742 onwards 
records exist. According to these sources many children were born, but many also died, and 
the survival of offspring was approximately 2-3/family (Mäntylä 1994:40-41, 82, 271). 
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During 1745–1805, infants of up to 4 years had a higher mortality rate than any other age 
class. This may have to do with lack of hygiene and infectious diseases such as smallpox and 
whooping cough. If one did not die from infectious diseases as a child, an immunity could 
develop (Mäntylä 1994:342-344). Wealthier children had better chances of survival, and wet 
nurses were even hired to provide wealthier children with sufficient nutrition (Mäntylä 
1994:344). Mortality in Porvoo was higher than in the surrounding areas (Mäntylä 1994:86, 
344). 
 
Other cemeteries may have been used occasionally. Individuals with leprosy or severe 
congenital abnormalities may have been buried in different locations (Mäntylä 1994:93). 
There is one mention of leprosy in Porvoo. Joni Valborg’s daughter was said to have had 
leprosy in 1675, when his master threw him out of the house (Mäntylä 1994:87). Historical 
sources also tell us that in the times of plague, as for example 1710-1711, other burial grounds 
were used. In 1710-1711 a total of 625 victims of plague were buried in Näsinmäki (Selen 
1996:78-79). 
 
Venereal diseases became more common in the 18th century. Mercury was used as a cure 
(Mäntylä 1994:349). In 1771 a fireman and his wife were said to have been contaminated by 
venereal disease (Mäntylä 1994:349). The filth of the streets, the poor quality of the drinking 
water, animals running loose on the streets, a growing population density especially from the 
end of the 17th century, and military troops passing through town may well have created the 
ideal circumstances for germs (Mäntylä 1994:79,81,86,132,190,217,267-269, Hartman 
1906:79,170,427). 
 
Death registers are available from the 18th century in Finland. HisKi is the Finnish 
genealogists’ database of the death registers. This database has been used in this work to 
research causes of death and demography. Materials to show the causes of death, as recorded 
normally by priests. Of course, the accuracy of these diagnoses is sometimes suspect (see for 
example Vuorinen 1999) and in some cases the handwriting is hard to interpret. But further 
discussion has been omitted here, since this work is more concerned with suffering than the 
actual causes of death. 
 
 
From the following table (Table 2.4.3.3) it can be seen that old age and infectious diseases 
such as smallpox have been listed in the bills of mortality as the most common known causes 
of death. There are altogether 11,454 deaths listed in Porvoo between 1742 and 1789. The 
causes of death began to be listed more commonly from 1749 onwards. There are some 
causes of death (bold text in the tables, such as tuberculosis or joint disease) that may be 




Cause of death 
(Hiski) English (translated from Forsius 2006, Vuorinen 1999) N 
okjänd sjukdom unknown disease 4042 
ålder old age 820 
koppor smallpox (or measles) 705 
bröstverk chest pain 640 
hosta cough 573 
hetsig feber high fever 550 
styng stitch (pneumonia,pleurisy etc.) 326 
lungsot pulmonary diseases, tuberculosis, lung cancer 320 
rötfeber typhus or other infections with skin lesions 290 
kikhosta whooping cough 287 
mässling measles 276 
slag stroke 244 
vattusot dropsy? 242 
lifsjuka diahorrea 224 
fråssa ague (malaria etc.) 210 
rödsot dysentery 208 
barnsäng child birth/childbed fever 170 
svulnad swelling 158 
fleckfeber typhus 139 
håll och styng stitch e.g. penumony, pleurisy 108 
drunknad drowning 96 
flussfeber influenza or respiratory track infection or catarrh fever 35 
torrwärk bone pain 33 
ref pain 29 
hosta och bröstvärk couch and chest pain 27 
andtäppa shortness of breath, dyspnoea 25 
feber fever 23 
halssjuka diphteria or angina 21 
hjertsprång convulsion 19 
coligue colic 17 
hastigt död sudden death 17 
ledvärk joint disease 17 
gulsot jaundice or other liver and gall duct diseases e.g. scurvy 17 
tärande sjuka wasting/draining/enervating disease 15 
kallbrand gangrene, necrosis 13 
Fallandesot epilepsy 12 
gickt gout 11 
kräfta cancer 11 
magref stomach ache 9 
Blodstörtning blood flow, as for example pulmonary disease 9 
hufvudvärk headache 8 
trån sjuka rickets/pulmonary disease 7 
tvinsot dehydration 5 
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förgväfd suffocation 4 
venerisk sjukdom veneral disease, usually syphilis 3 
led och torrvärck joint or bone pain 3 
skiörbugg scurvy 2 
tandplåga toothache 1 
gicht eller ledverck joint pain or gout 1 
benbrott skeletal trauma 1 
benwärk och hosta bone pain and cough 1 
gickt,torrvärk bone pain and gout 1 
höftvärck pelvic pain 1 
ryggvärck back pain 1 
Other causes together Other causes together 405 
 Altogether 11454 
Table 2.4.3.3. The most usual causes of death in Porvoo 1742-1789, tabulated from Hiski. Some uncommon 
causes of death are also listed, if they may be related to paleopathological findings. 
 
The population of the town of Porvoo exceeded 2000 inhabitants by the end of the 18th 
century (Mäntylä 1994). Porvoo was a small town in the 17th and 18th centuries, like Helsinki. 
In the period covered by this study, Turku was the largest town in the 17th century, and neither 
Porvoo or even Helsinki in the 18th century exceeded that (Ranta 1975:154). It is likely that 
the population densities, and lack of hygiene and mobility in all of the coastal towns in this 
research exceeded inland parishes, and created a better environment for pathogens to 
reproduce and find new hosts. 
 
Healthcare was practiced in Porvoo. At the end of the 17th century traumas were treated by 
barber-surgeons (Mäntylä 1994:86, 346-347, Hartman 1906:215-216). A provincial doctor 
was working in the town by 1751–1755 (Mäntylä 1994:347, Hartman 1906:321,473). In fact, 





2.4.4 Paleodemographic premises 
 
 
Figures 2.4.4.1-2.4.4.3. Preservation of skeletal elements from the Porvoo Cathedral burial ground. 
 
 
In general, the preservation of bones from this site is better than average. Only the less dense 
areas of the skeleton, such as the sternum, sacrum, pubis, and sternal ends of the ribs are 
under-represented (Figures 2.4.4.1-2.4.4.3). Bones were found deeper than at other sites and 
frosting and defrosting may not have affected preservation. 
Composed of 25 images 
Composed of 13 images 
Composed of 15 images 
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 Figure 2.4.4.4. Paleodemographic profile of the Porvoo Cathedral site. 
 
Altogether 13 individuals are estimated to be males and 11 to be females. One individual died 
before birth. Altogether 15 individuals died aged under one year (Figure 2.4.4.4) (Salo 
2007b). The fertility or infant mortality rate seems to have been high. A high infant mortality 
rate usually indicates poor adaptation to environmental changes. This may be related to high 
fertility and/or growing population density, and poor nutrition and hygiene. On the other hand, 
we have to bear in mind that this site may have been used as an infant cemetery area, because 
all the skeletons come from the same area on the southern side of the church.  
 
However, when we take into account the mortality table data, it seems that this might not be 
the case. When we compare 18th century mortality tables (Mäntylä 1994:343) to osteological 
age at death estimations, the paleodemographic profiles are almost identical. This may 
indicate good preservation, and that all people had equal access to the cemetery. One 
difference can be noted. In osteological analysis, young adults are over-represented and older 
adults are under-represented. This stems from a problem in osteological age determination 
methods (see for example Jackes 2000:417-421). The paleodemographic profile indicates a 




Men and women in different age categories had approximately the same mortality rate. In 
addition, childbirth/childbed fever is not as common a cause of death in Porvoo as in some 
other sites in this study (especially Renko). The oldest individual was a woman. 
 
Stature estimates give average heights of 154.6 cm for females (N=12) and 153.4 cm for 
males (N=13). The averages are almost the same as for all the other later sites in this study 
(Figure 4.1.3.1) (Salo 2007b).  
70 
 
2.5 The Ruined Church of Pälkäne: 13th to 19th centuries (77 individuals) 
 
2.5.1 Site description 
 
Pälkäne is a rural inland site in the Province of Häme. The church ruins are nowadays situated 
on a small hill on the side of a large field near Lakes Pälkänevesi and Mallasvesi. The soil is 
fine sand or silt (Mikkola and Vuoristo 2004:7, Mikkola 2002:31). Iron Age settlement sites 
have been identified near the church site (Vuoristo 2010:8). The depth of the deepest grave is 





2.5.2 Archaeological research history 
 
The first excavations were carried out at the site in 1992, and Petri Nykänen analysed some 
bones from that excavation (Jussila 1992, Nykänen and Nykänen. 1999:43-45). The analysed 
bones demonstrated instances of dental and joint diseases as well as one trauma (Nykänen and 
Nykänen. 1999:43-45). No photographs have been published of these bones, and therefore the 
differential diagnosis cannot be re-evaluated. The Pälkäne church was also archaeologically 
excavated in 1996, 1998 and 2007 (Adel 1998, Poutiainen 2007, Wahlberg 1996), but no 
osteological analysis was carried out and the recovered bones were reburied immediately. In 
2001 Esa Mikkola excavated at the site, and osteological analysis was carried out by Eeva 
Lahti as a part of her Masters thesis in archaeo-osteological research at the laboratory of the 
University of Stockholm (Mikkola 2001a, Lahti 2004). These bones are currently curated by 
the NBA (catalogue number KM 2002020). Terttu and Mia Lempiäinen have carried out plant 
macrofossil analysis for the site (Lempiäinen 1999, Lempiäinen 2008b, Vuoristo 2010:8, 
Vuoristo 2011:45). Excavations at the Pälkäne Ruined Church were also carried out in 2013, 
but only comingled bones were found (Moilanen 2013, Salo 2013), and these were therefore 
left out of this study. 
 
The skeletal remains in this study were excavated in 2003 and 2010 (Mikkola 2004, Mikkola 
and Vuoristo 2004, Vuoristo 2010) as stratigraphic units. The individuals excavated in 2003 
have been curated by the NBA (catalogue number KM 2004045:1-190).  
 
The old stone church of Pälkäne was built around the year 1500, but there was probably a 
wooden church before that at the site (Hiekkanen 2007:318, Suvanto 1972:194). It began to 
be too small for its congregation by the beginning of the 19th century, and it was abandoned 
when the building of the new church was finished in 1839 (Koukkula 1972:564-565). Four of 
the graves excavated in 2003 have been radiocarbon dated. The oldest one dates during the 
period 1210-1310. Two others have been dated during 1220-1310 with 90 percent confidence, 
but the latest was dated to 1430. One grave has been dated to the period 1410-1500. The find 
material and burial customs correspond to historical times, as well as to the late Iron age 




2.5.3 Historical and archaeological background information  
 
What we know about nutrition in Pälkäne is derived mainly from brief mentions in historical 
records. According to historical sources, after the establishment of agriculture the practice of 
hunting was reduced to a hobby by the 15th century, but fishing remained an important 
subsistence activity for a longer time, at least until the 16th century (Koukkula 1972:220,414). 
 
berries raspberry Rubus idaeus 
 bearberry Arctostaphylos 
 grape elder Sambucus racemosa 
medicinal plants common furmitory Fumaria officinalis 
arable weed fat hen Chenopodium album 
Table 2.5.3.1. Macrofossil analysis of the Pälkäne Ruined Church site (Lempiäinen 1999, Lempiäinen 2008b, 
Vuoristo 2010:8, Vuoristo 2011:45). 
 
Only collected plants and one arable weed have been identified so far from the macrofossil 
analysis (Table 2.5.3.1). No animal osteological analyses, isotopic analysis, or other 
macrofossil analysis than those carried out on the grave assemblages have been made 
concerning the historical periods or the end of the Iron Age at Pälkäne. 
 
One individual was found to have clay pipe wear on his teeth, illustrating that smoking was a 
habit in Pälkäne, even if it is not often mentioned in the historical records. 
 
From the following table (Table 2.5.3.2) it can be seen that infectious diseases, such as 
smallpox, and old age were listed in the bills of mortality as the most common known causes 
of death. There are 7690 deaths listed in Pälkäne between the years 1711 and 1822. The 
causes of death begin to be listed more commonly from 1749 onwards. There are some causes 




Cause of death 
(Hiski) English (translated from Forsius 2006, Vuorinen 1999) N 
okjänd sjukdom unknown disease 3047 
koppor smallpox (or measles) 466 
ålder old age 432 
hetsig feber high fever 420 
kikhosta whooping cough 348 
rödsot dysentery 292 
vattusot dropsy? 287 
lungsot pulmonary diseases, tuberculosis, lung cancer 233 
andtäppa shortness of breath, dyspnoea 157 
flussfeber influenza or respiratory track infection or catarrh fever 154 
magref stomach ache 124 
mässling measles 123 
rötfeber typhus or other infections with skin lesions 114 
håll och styng stitch e.g. penumony, pleurisy 114 
slag stroke 107 
bröstverk chest pain 89 
nerffeber fever and nerve symptoms 80 
hosta cough 75 
lifsjuka diahorrea 73 
barnsäng child birth/childbed fever 72 
drunknad drowned 63 
tvinsot dehydration 48 
fråssa malaria etc. 42 
svulnad swelling 30 
feber fever 27 
tärande sjuka wasting/draining/enervating disease 25 
gickt gout 25 
coligue colic 18 
torrwärk bone pain 17 
styng stitch (pneumonia,pleurisy etc.) 16 
halssjuka diphteria or angina 14 
Fallandesot epilepsy 13 
kräfta cancer 12 
trån sjuka rickets/pulmonary disease 11 
ledvärk joint disease 11 
hufvudvärk headache 8 
Blodstörtning blood flow, as for example pulmonary disease 6 
kallbrand gangrene, necrosis 6 
hjertsprång convulsion 5 
hosta och bröstvärk couching and chest pain 5 
gulsot jaundice or other liver and gall duct diseases e.g. scurvy 5 
rheumatisme rheumatism 3 
dödfött stillborn 2 
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fleckfeber typhus 2 
förgväfd suffocation 2 
led och torrvärck joint or bone pain 2 
hastigt död sudden death 1 
skiörbugg scurvy 1 
venerisk sjukdom veneral disease, usually syphilis 1 
Tandplåga toothache 1 
gicht eller ledverck joint pain or gout 1 
ledvärk och bölder joint pain and swelling 1 
Other causes together Other causes together 432 
Altogether Altogether 7690 
Table 2.5.3.2. The most usual causes of death in Pälkäne 1749-1822, tabulated from Hiski. Some uncommon 
causes of death are also listed, if they may be related to paleopathological findings. 
 
Warfare, especially in the 1740s and in 1809, also increased the mortality rate in Pälkäne, 
because epidemics were common amongst military troops and could then spread to civilians 
along the roads they used (Koukkula 1972:338). In the 1750s and 1760s smallpox was a 
common cause of death; it was also especially common in the years 1776,1783,1804,1813, 
and 1833 (Koukkula 1972:338). Dysentery was common in the years 1776,1783, 1785, 1808-
1809, and in the 1850s (Koukkula 1972:338). The years 1756 and 1776 were years of crop 
failure, which also caused death rates to increase (Koukkula 1972:338-339). In 1696 one sick 
man was sent to a hospital in Pitkäjärvi, because he was thought to suffer from an infectious 
disease, possibly leprosy (Koukkula 1972:601). The usual reason to become hospitalized at 
the end of the 18th century was syphilis; the village of Salmentaka, for instance, had more than 
20 individuals suffering from the “French disease” who were taken to the hospital in Helsinki 
(Koukkula 1972:601). In the first years of the 19th century vaccinations against smallpox were 
given (Koukkula 1972:602). Leprosy and syphilis are infectious diseases that may leave 
identifiable lesions on bones. 
 
War-related violence touched Pälkäne directly in at least 1713, when the famous battle of 
Pälkäne (Kostianvirran taistelu) was fought there (Koukkula 1972:290-292, Mäntylä 
1987:265). Violence may have been more common in the 16th century than in the following 
centuries, because the number of legal punishments decreased (Koukkula 1972:472). Also, the 
predominance of agricultural work in Pälkäne may have increased the prevalence of trauma 
and osteoarthritis. 
 
Year Registered inhabitants Inhabitants 
1643 840 1525 (estimate) 
1749  2373 
1780’s  more than 3000 
1865-70  ca. 3800 




Pälkäne did not have a smaller population than some so-called towns in Finland at the time, 
such as Porvoo, Lappeenranta, or Helsinki (Table 2.5.3.3). Pälkäne was the most densely 
populated parish in the Province of Häme in the 18th century, with 10 people per square 








Figures 2.5.4.1-2.5.4.3. Preservation of skeletal elements from Pälkäne Ruined Church burial ground. 
 
Bone preservation was in general worse than at other contemporary sites, and similar to the 
Kirkkailanmäki and Tuukkala sites (Figures 2.5.4.1-2.5.4.3). This may imply either that 
preservation was actually worse, or that these individuals date to the 13th century rather than 
to later centuries. The most likely explanation, however, is that these individuals have rarely 
been excavated as a whole, and that there are many individuals represented only by a few 
bones, such as the bones of the lower leg. The other parts of the skeleton lay outside the 
excavation area and were left unexcavated. 
Composed of 60 images 
Composed of 14 images 




Figure 2.5.4.4. Paleodemographic profile of the Pälkäne Ruined Church site. 
 
Females are slightly over-represented (23 females vs. 17 males). However it has to be borne 
in mind that a considerable portion of the adult individuals (23) did not have sufficient 
skeletal elements present for sex estimation. This is also due to the excavation technique. 
Fertility and/or infant mortality does not seem to be as high as in Porvoo, and is much like 
Renko. Low infant mortality/fertility speaks for good adaptation to the environment or a 
stationary population (Figure 2.5.4.4). This may have to do with hygiene, nutrition, contacts, 
etc. It is also possible that infants were buried in some other area, or that infant skeletons were 
not preserved, being more fragile (Salo 2010, mostly unpublished data, see methods). 
 
At least according to historical sources, in the latter half of the 18th century and at the 
beginning of the 19th century there was a one-third child mortality rate (Koukkula 1972:342-
345). That would compare to the paleodemographic profile well (Salo 2010, mostly 
unpublished data, see methods). The over 60-year-old proportion of the population increased 
from 8 to 10 percent over the 100 years from 1750 and 1850 (Koukkula 1972:242). The 
paleodemografic profile shows that one in ten died as seniles (over 50 years old). The famous 
Finnish historian, Eino Jutikkala, has assumed that in the 17th century there was a 60 percent 
child mortality rate (Koukkula 1972: 274). It is not possible to say if this assumption is 
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correct, because children may have been buried somewhere else, and the time period 
estimated for these skeletons is wider. Only five individual graves have been radiocarbon 
dated. 
 
Stature estimations give average heights of 156.2 cm for females (N=15) and 164.5 cm for 
males (N=6) (Salo 2010, mostly unpublished data, see methods). The average is slightly lower 




2.6 Lappee church: 16th to 18th centuries (25 individuals) 
 
2.6.1 Site description 
 
The Lappee church site, located in Lappeenranta (Villmanstrand in the Swedish language), is 
the easternmost site in this study. Lappeenranta is located in inland southeastern Finland, in 
the Province of Southern Karelia. The Lappee church is situated less than a kilometre from 
Lake Saimaa, the largest lake in Finland. It is situated in a hill fort which used to be the centre 
of the town. The soil at the site is sandy gravel. The graves were shallow, being ca. 50-100 cm 




2.6.2 Archaeological research history 
 
L. Laaksonen and V. Laine excavated in the churchyard area in 1969 (Mökkönen 2003:26). 
Their excavations revealed several graves with bones preserved, remains of coffins, and stone 
settings. Unfortunately, the excavation report is missing from the archives of the NBA, and 
only one excavation map could be found (signum 405.2.4. MV:RHOA, Mökkönen 2003:26). 
In 2001 more bones – a skull, vertebral column etc. – were found in the cemetery area 
(Kähtävä-Marttinen 2001, see Mökkönen 2003:28-29). One human osteological analysis has 
been carried out on the adjoining hill fort area, but not on the part of the cemetery in question 
(Tourunen 2000). 
 
The Lappee church cemetery was excavated in 2007 by the author (Salo 2007a, Salo 2007) in 
stratigraphical units, and all of the 25 individuals in this study come from that excavation. It 
was a rescue excavation with a tight budget and schedule. However most of the excavators 
had been trained in human osteology. Macrofossil analysis was carried out, and seeds of 
raspberry (Rubus idaeus), fat hen (Chenopodium album), swine-grass (Polygonum aviculare), 
lime tree (Tilia cordata), and maple (Acer) were identified, although the macrofossils were 
not interpreted as the stomach contents of the individuals (Lempiäinen 2008a). A young man 
from grave 13 was found with bronze mould/rust in his hand, and the mould/rust had 
preserved some hair (Salo 2007a,b). An interesting observation of the hair found in the young 
man's hand was made by Heini Kirjavainen. It was human hair, complete with roots and 
human head lice (Pediculus humanus capitis) (Kirjavainen 2008). Lice are known to spread 
dysentery. Historical sources also mention the pulling of hair in violent situations, for example 
in 1653 (Toivanen 1979:215, 242,244, 250, 252, 254,463, 505).  
 
Six coins were found in the excavation of the graves, with the earliest dating to 1573, 
according to numismatist Tuukka Talvio. One radiocarbon dating from grave 13 dates the 
cemetery with 95.4 % probability to 1690-1730 AD, when all years after 1810 are excluded 
(Oinonen 2011). All of the coffins in which the wood species could be determined were made 
of pine (Pinus silvestris) (Jäkärä 2007). 
 
The Lappee church moved from Kauskila village to the area’s marketplace (later the southern 
part of the Lappeenranta hill fort) in the mid-16th century, approximately 100 years before 
Lappeenranta was granted town rights. It was the first of three known churches in the area of 
the hill fort (Vuorinen 2001:21-43), although older history books do mention a church in the 
fort as far back as the 1430s (Jalkanen 1913:3, Murto 1949:3). After the granting of town 
rights in 1649 this first church and churchyard were marked on the town plan (Mökkönen 
2003:7). But in 1667 it was replaced by a new church, because it was too rotten to renovate 
(Mökkönen 2003:10, Vuorinen 2001:28-31). This second church served until the battle of 
Lappeenranta in 1741 (Vuorinen 2001:37) when it was destroyed along with the church 
registers (Talka 1999:38). The third and last church on the site, the so-called Mariankirkko 
(Church of St. Mary), was destroyed in 1790 by a fire started by lightning (Ranta 1978:85, 
Vuorinen 2001:41-43). A new church was then built in the direction of Vyborg in 1792 
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(Vuorinen 2001:61), the old churchyard at Lappeenranta was leveled, and the recovered bones 
were moved to the new churchyard (Ranta 1978:111-112,115-116) – although obviously not 
all of them could be moved. 
 
Burial plots were at a premium by the end of the 18th century. In 1749 it cost to be buried 
inside the church. Burials also had to be made outside the town walls, because the burial 
ground was too small (Ranta 1980:283). Typical of the times was the fact that people who had 




2.6.3 Historical background information 
 
Genetically, modern Finns can be divided into eastern and western groups (Palo et al. 2009). 
The Lappeenranta area belongs to western Finland, as do the other sites in this study, except 
for the northernmost site, Mikkeli, which is on the border between East and West. 
Lappeenranta was absorbed into the Russian Empire from 1743 to 1917. 
 
Historical sources tell us about hunger in Lappeenranta.  In the year 1680 a complaint was 
made that the residents of the town of Vyborg often bought food straight from the farmers, 
and therefore it was not sold at the Lappeenranta market (Murto 1949:22, Jalkanen 1913:104, 
Toivanen 1979:136). People were sued in court because they called Lappeenranta “the town 
of famine”, mainly in the mid-17th century (court records (raastupa pöytäkirjat in Finnish) 
15/10 1653 and 8/3 1654, Jalkanen 1913:94,95, Ranta 1978:219-222, Toivanen 1979:69-70). 
In addition, Lappeenranta is known to have suffered many years of crop failure (Vuorinen 
2001:34 Murto 1949:25,55, Toivanen 1979:181). In the 1740s a grain storage structure was 
built to prevent famine (Ranta 1980:99). There were cabbage and turnip fields around the 
town (Toivanen 1979:179), and these may have provided vitamin C in those seasons when 
vegetables were available. The town inhabitants used slash and burn cultivation to grow crops 
nearby (Toivanen 1979:180), and cows, pigs, sheep, goats, and poultry were also kept in the 
town (Toivanen 1979:180, Ranta 1978:323-331). Fishing was a common means of 
subsistence, too (Toivanen 1979:182, Ranta 1978:338), with the typical fish being roach, pike, 
eel, and vendace (Ranta 1978:340). Cultivation of the potato, which was introduced to 
Lappeenranta in 1765, was initially encouraged in order to help prevent famine when other 
crops failed. But there are no records of potato cultivation in the following years. Probably it 
was not a popular plant, even in the 1770s (Ranta 1978:336). Berry picking is mentioned as 
another source of subsistence (Ranta 1980:218), while sugar was used as an item of 
merchandise at least by the year 1749 (Ranta 1980:88-89). It is not known how popular sugar 




cereals barley Hordeum vulgare 
 rye Secale sereale 
 oats Avena 
herbs and spices columbine Aquilegia 
 greater gelandine Chelidonium majus 
berries and fruits raspberry Rubus idaeus 
 arctic bramble Rubus arcticus 
 fig Ficus carica 
 grape Vitis vinifera 
arable weeds orache Atriplex hortensis 
 warty cabbage Bunias orientalis 
 fat hen Chenopodium album 
 goosefoot Chenopodium 
 french sorrel Rumex scutatus 
 purslane Portulaca oleracea 
 hoary alyssum Berteroa incana 
 henbane Hyoscyamus niger 
 hogweed Heracleum sphondylium 
 hill mustard Bunias orientalis 
Pollen data buckwheat Fagopyrum esculentum 
Table 2.6.3.1. Macrofossil and pollen analyses from Lappeenranta hill fort (Grönlund et al. 2010, Lempiäinen 
2007, Saaranen 2008). 
 
domestic animals cattle Bos Taurus 
 pig Sus domestica 
 sheep Ovis Aries 
 chicken Gallus domesticus 
domestic/wild gooses Anser sp. 
Table 2.6.3.2. Animal osteological analysis of Lappeenranta hill fort (Mannermaa 2010b). 
 
Macrofossil analyses revealed both cultivated plants and collected plants (Table 2.6.3.1). The 
animal bones found in the cemetery site were from cattle (Bos Taurus), sheep and goats (Ovis 
aries/Capra Hircus). Likewise, in the more comprehensive animal osteological analysis 
carried out at the historical-period Lappeenranta hill fort (just a few hundred meters from the 
cemetery), only domestic animal bones were identified (Mannermaa 2010b, Table 2.6.3.2). 
The prevalence of dental disease (and perhaps also signs of metabolic disease) may reveal 
more about the composition of nutrition in Lappeenranta, but hopefully isotopic analyses will 
also be carried out in the future. 
 
Tobacco was available in Lappeenranta from the mid-17th century, although snuff and 
chewing tobacco were more common (Jalkanen 1913:8,13, Murto 1949:7, Ranta 1980:109). It 
is assumed that tobacco came to Lappeenranta in 1637, as it is mentioned in customs 
documents (Toivanen 1979:161). In addition, clay pipe wear in the teeth was observed in 




The physical violence prevalent in the area is described many times in historical sources 
(Toivanen 1979:242-253, 256,257, Ranta 1978:474-483, Ranta 1980:40,70,182,217), and 
physical punishments were also common (Toivanen 1979:257). Infanticide and marital crimes 
were frequent (Ranta1987:483). Warfare was practised, and Lappeenranta is famous for the 
Battle of Lappeenranta fought nearby in 1741. However, those slain in this battle may have 
been buried elsewhere than in this cemetery. Warfare is also known to increase the level of 
general violence in communities (symptoms of post-traumatic stress disorders), and therefore 
also the level of skeletal trauma amongst those who took no part in the battles themselves. 
However, the incidence of accidental trauma and osteoarthritis in the towns may be lower 
than elsewhere because the work may not have been as physical. 
 
From the following table (Table 2.6.3.3) it can be seen that infectious diseases such as 
smallpox, and symptoms such as high fever, were listed in the bills of mortality as the most 
common known causes of death. There were 5708 deaths listed in Lappeenranta between the 
years 1744 and 1790. The cause of death begins to be listed more often from 1768 onwards. 
There are some causes of death (bold text in the following table), such as tuberculosis or 




Cause of death 
(Hiski) English (translated from Forsius 2006, Vuorinen 1999) N 
okjänd sjukdom unknown disease 2641 
hetsig feber high fever 570 
koppor smallpox (or measles) 483 
styng stitch (pneumonia,pleurisy etc.) 422 
svulnad swelling 247 
lifsjuka diahorrea 218 
ålder old age 155 
kikhosta whooping cough 134 
vattusot dropsy? 81 
dödfött stillborn 80 
slag stroke 77 
rödsot dysentry 77 
lungsot pulmonary diseases, tuberculosis, lung cancer 70 
hosta cough 45 
halssjuka diphteria or angina 35 
andtäppa shortness of breath, dyspnoea 34 
barnsäng child birth/childbed fever 34 
magref stomach ache 34 
tärande sjuka wasting/draining/enervating disease 30 
drunknad drowning 20 
förgväfd suffocation 19 
mässling measles 12 
trån sjuka rickets/pulmonary disease 12 
rötfeber typhus or other infections with skin lesions 10 
flussfeber influenza or respiratory track infection or catarrh fever 10 
hjertsprång convulsion 10 
Fallandesot epilepsy 8 
hastigt död sudden death 7 
kräfta cancer 7 
hufvudvärk headache 6 
fråssa malaria etc. 5 
gickt gout 3 
Långvarig sjuk chronic sickness 3 
skiörbugg scurvy 2 
bröstverk chest pain 1 
coligue colic 1 
ledvärk joint disease 1 
Blodstörtning blood flow, as for example pulmonary disease 1 
kallbrand gangrene, necrosis 1 
venerisk sjukdom veneral disease, usually syphilis 1 
benröta osteomyelitis 1 
Other causes together Other causes together 100 
Altogether Altogether 5708 
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Table 2.6.3.3. The most usual causes of death in Lappee 1744-1790, tabulated from Hiski. Some uncommon 
causes of death are also listed, if they may be related to paleopathological findings. 
 
During times of war people were forced to billet soldiers in their homes. This was one reason 
why wars usually increased not only trauma, but also the incidence of infectious diseases 
(Ranta 1980:189). Plague is mentioned in the Lappeenranta history in 1657 and 1710 
(Toivanen 1979:97,100, 315, 322). Streets were filthy (Ranta 1978:96), and the poor state of 
hygiene provided a favorable environment for infections. For example, smallpox and plague 
epidemics were usual in the latter half of the 18th century (Ranta 1978:463). Eleven persons 
died from typhus in Lappeenranta in 1771, and over the following two years people also died 
from dysentery. According to historical sources, 20 individuals died in 1776 from smallpox, 
and smallpox was an endemic disease (Ranta 1978:464). 
 
Year Registered inhabitants Inhabitants 
1665 246 615(estimate) 
1702 30  
1747 365  
Table 2.6.3.4. Lappeenranta population (Ranta 1978:118-122, 402-404, Toivanen 1979:118-122). The population 
register did not take into account unregistered inhabitants (children, poor, old, blind, crippled etc.). 
 
In the 16th to 18th centuries, Lappeenranta was ten times smaller than Turku (Table 2.3.3.2 and 
2.6.3.4). Therefore, even though it had town privileges, it is combined with inland parishes in 
some later analyses. 
 
Lappeenranta’s history from 1744-1811 tells us that 24.5 percent of babies died before their 
first birthday. The mortality rate of children aged 1-5 years was 21 percent. For children aged 
6-10 years and 11-20 years, the mortality rate was 4 percent and 2.9 percent respectively. 
After that, in every ten year age class, mortality was within the range 5.1-8.5 percent, and for 
those aged over 80 years only 2.2 percent. 7.5 percent of ages have not been determined. The 
oldest of the inhabitants was the widow Valpuri, who died in 1775 at the age of 100 years, and 
the second oldest was Sipi Strandman, who died in 1756 at the age of 89 years (Ranta 
1978:152-153). From the 1760s the causes of death were recorded as stated in the table above. 
Usually the causes of death in children were “stitch”, high fever, cough, whooping cough, 
measles, smallpox, other infectious diseases, or unknown children's diseases. The causes of 
death in older people were often just old age. Young women died in giving birth or through 
childbed fever, and some children were said to have been suffocated while sleeping in the 
same bed as their mother (Ranta 1978:153). One cause of these fatalities may have been 
sudden infant death syndrome, and mothers may have been falsely blamed for suffocating 
their infants while sleeping. 
 
Barbers and wound dressers (haavuri in Finnish) were used for medical care, but there were 
no doctors in town in the 17th century, or in the first half of the 18th century (Toivanen 
1979:222). In 1710, the Vyborg hospital was moved to Lappeenranta, which resulted in a 
major improvement in healthcare (Toivanen 1979:222). For example, venereal disease 
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patients were moved there (Ranta 1978:425). From 1784 Lappeenranta also had its own 
provincial doctor, and even before that year, from 1755 onwards, they had a provincial barber-




2.6.4 Paleodemographic premises 
 




Figures 2.6.4.1-2.6.4.3. Preservation of skeletal elements from the Lappee Church burial ground. 
 
In general, the bones have been well preserved, but not as well as in Porvoo or Renko. This 
may have to do with the shallowness of the graves (allowing frosting and defrosting) and the 
moraine soil, which allows water to pass through and leach the bones. The denser parts of the 
skeleton, such as teeth and the diaphysis of the long bones, especially the femur, the strongest 
bone in the skeleton, are thus over-represented (Figures 2.6.4.1-2.6.4.3). 
Composed of 20 images 
Composed of 4 images 




Figure 2.6.4.4. Paleodemographic profile of the Lappee Church site. 
 
Ten females and eight males have been identified from the site. There were also eight 
individuals whose sex could not be determined (Figure 2.6.4.4) (Salo 2007a). Male bones are 
usually preserved better than female, so taphonimical reasons cannot explain the small surplus 
of women. The sample size is small, however, and comingled bones found from the site have 
more masculine than feminine traits. 
 
Most of the individuals are young adults (Figure 2.6.4.4). That may have to do with 
preservation, since the preservation rate of young adults is the best, while that of old adults 
and young children is the worst. The preservation state of the bones at this site was not as 
good as, for example, at the Porvoo or Turku sites mentioned above. In addition, children's 
burials were in different rows, and this may indicate that children in different age groups were 
buried elsewhere. Older adults are more often female than male, which cannot be explained 
by taphonomy, since older female skeletons have a worse preservation rate than male 
skeletons. The sample size is so small that no further conclusions can be made (Salo 2007a).  
 
The comingled bones were more often from young children than juveniles. It is possible that 
age expectancy grew after infancy. Comingled female bones come from either young adults or 
senile adults. Male bones come mainly from young adults. (Salo 2007a). It may be that, if 
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women survived past their fertile age, their life expectancy grew. These results are in 
accordance with the historical data (see above). The sample size is again small. 
 
Stature estimates give average heights of 153.5 cm for females (N=7) and 162.7 cm for males 
(N=5) (Salo 2007a). The average is close to the other post-medieval sites in this study. 
However, the Lappee church site has statures that are a little bit lower than the other post-
medieval sites in western Finland. The difference is small, but might be related to genetic 




2.7 The Church of St. Jacob: 16th to 19th centuries (56 individuals) 
 
2.7.1 Site description 
 
The Church of St. Jacob is situated in Renko parish, which is nowadays part of the 
Hämeenlinna (Tavastehus in Swedish) parish. Renko is located in inland southern Finland, in 
the Province of Häme. It is a rural site. Renko is situated beside the oldest known road 
(known in Finnish as the Hämeen härkätie) from Turku to Hämeenlinna (Ranta 1975:295). 
The church is situated near the small Renkajoki river. The burial ground is flat and the soil is 
mostly sand, except for the northern side of the church, where the soil is clay or moraine. The 
depth of the graves from the modern surface varies, from 30-80 cm on the northern side to 




2.7.2 Archaeological research history 
 
Excavations were carried out inside the Church of St. Jacob in 1964 by Olavi Tapio, in the 
area of the sacristy, but the excavation report is missing from the archives of the NBA. 
Markus Hiekkanen excavated Renko church in 1984. He found 72 graves, and they are well 
photographed. Most of the bones have been reburied, and only some clavicle bones were left 
for research (Hiekkanen 1985). However, these graves were excluded from this study because 
osteological analysis that is based only on clavicles and photographs is a very challenging 
task, even if their quality is excellent. Moreover, the results could not be compared with other 
studies based on more complete primary evidence. Some sort of osteological research has 
been carried out on the finds, but the report is not available (Núñez 1984, see Hiekkanen 
1993:90). 
 
The cemetery was excavated in 2008 by the author in stratigraphical units. An excavation 
machine had to be used to cover the burials, since the excavation was a rescue excavation and 
had a tight schedule and budget. However, the few excavators had been trained in human 
osteology. Some of the burials can be dated to the 19th century and some may be from the 16th 
century, based on archaeological finds and burial customs. The finds from the graves include 
clay pipes, glass pearls, and buttons (Salo 2008a, 2013b). Most of the coffins seem to have 
been made from pine (Pinus silvestris), although spruce (Picea abies) was also used (Jäkärä 
2008). Another interesting detail to mention here is that four of the individuals had had a 
cranium-sawed postmortem as in modern obduction. Three of them were male and buried in 
the north side of the church.  
 
Renko church was built during the transition between the 15th and 16th centuries (Hiekkanen 




2.7.3 Historical background information 
 
Although nutrition in Renko may be assumed to have been based mainly on agricultural 
products, little is otherwise known about it. Crop failures are often mentioned, for example in 
the years 1690, 1741-42, 1861, and 1867 (Härme 1993:372,380,394-5, 487). The 1860s were 
the worst years of crop failure in 200 years (Härme 1993:488). There are no animal 
osteological, macrofossil analysis, stable isotope or starch analysis from historical-period sites 
in Renko except for herring (Clupea Harengus) bones found in the stomach area of one of the 
skeletons (Salo 2008a). 
 
In the 1720s, the heads of the jurisdictional district tried to encourage Renko inhabitants to 
cultivate tobacco, even though the inhabitants were opposed to the idea (Härme 1993:302). 
Smoking was a health hazard in Renko. Five individuals had wear in their teeth caused by 
pipe smoking, and one individual even had a pipe in the grave.  
 
From the following table (Table 2.7.3.1) it can be seen that infectious diseases like smallpox 
and pulmonary disease, probably tuberculosis, or lung cancer have been listed in the bills of 
mortality as the most common known causes of death. There were 2004 deaths recorded in 
Renko between the years 1746 and 1821. The causes of death began to be recorded more 
commonly from 1777 onwards. There are some causes of death (like tuberculosis or rickets) 




Cause of death 
(Hiski) English (translated from Forsius 2006, Vuorinen 1999) N 
okjänd sjukdom unknown disease 1161 
ålder old age 146 
koppor smallpox (or measles) 100 
lungsot phthisis (pulmonary diseases, tuberculosis, lung cancer) 60 
hetsig feber high fever 47 
rödsot dysentery 45 
vattusot dropsy? 43 
feber fever 38 
kikhosta whooping cough 35 
svulnad swelling 27 
coligue colic 27 
hosta cough 23 
barnsäng child birth/childbed fever 22 
slag stroke 21 
styng stitch (pneumonia,pleurisy etc.) 20 
trån sjuka rickets/pulmonary disease 18 
håll och styng stitch e.g. penumony, pleurisy 13 
drunknad drowning 13 
rötfeber typhus or other infections with skin lesions 8 
magref stomach ache 8 
andtäppa shortness of breath, dyspnoea 7 
mässling measles 4 
nerffeber fever and nerve symptoms 4 
kräfta cancer 4 
Blodstörtning blood flow, as for example pulmonary disease 4 
bröstverk chest pain 3 
Fallandesot epilepsy 3 
risen rickets 3 
torrwärk bone pain 2 
gickt gout 2 
hufvudvärk headache 2 
gulsot jaundice or other liver and gall duct diseases 2 
lifsjuka diahorrea 1 
flussfeber influenza or respiratory track infection or catarrh fever 1 
fråssa malaria etc. 1 
förgväfd suffocation 1 
kallbrand gangrene, necrosis 1 
benbrott skeletal trauma 1 
podager gout 1 
Other causes together Other causes together 96 
Altogether Altogether 2004 
Table 2.7.3.1. The most usual causes of death in Renko 1746-1821, tabulated from Hiski. Some uncommon 




Infectious diseases are mentioned in historical sources: rabies in 1781 and 1782, and measles 
and “throat sickness” (kurkkusairaus in Finnish) (Härme 1993:117-119). In 1756-7 whooping 
cough, measles, and smallpox and an “unknown pediatric disease” (tuntematon lastentauti) 
are mentioned (Härme 1993:486). In 1775 dysentery is mentioned in Renko, and in 1796 
whooping cough. In the years 1814 and 1833 there was smallpox, and in the year 1852 
dysentery (Härme 1993:487). 
 
Historical sources mention violence only rarely (Härme 1993:436). Not much can be said, 
however, about how physically violent Renko inhabitants were. As the main source of 
livelihood was agriculture, traumas and osteoarthritis may have been more prevalent than in 
the town sites. 
 
Year Registered inhabitants Inhabitants 
1643 253 453 (estimate) 
1670 282  
1707 164  
1775-1780  over 1000 
1825-30  over 2000 
Table 2.7.3.2. Renko population (Härme 1993:281-282). 
 
Renko’s population density was lower than that of Turku in the 16th and 17th centuries (Table 
2.7.3.2), but it is not necessarily that much lower than in some other sites in this study, such as 
Lappeenranta, even though it was granted “town” rights by the King of Sweden. Genetics 
may be more uniform in rural inland sites than in coastal towns, and the contacts with the 
outside world may have been more varied in urban sites, especially Turku.  
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Figures 2.7.4.1-2.7.4.3. Preservation of skeletal elements from the Church of St. Jacob burial ground. 
 
In general, this site is one of the best when it comes to skeletal preservation.  The Porvoo 
Cathedral site has almost the same level of preservation of bones. Only the upper parts of the 
skeleton when it is laid on its back in the grave are under-represented, e.g. the sternum, sternal 
ends of the ribs, and pubis (Figures 2.7.4.1-2.7.4.3). These elements are also less dense and 
contain more trabecular bone. 
Composed of 37 images 
Composed of 15 images 




Figure 2.7.4.4. Paleodemographic profile of the Church of St. Jacob site. 
 
Compared to the age distribution in Porvoo, this material has far fewer infants and a greater 
number of young adults (Figure 2.4.4.4 and 2.7.4.4). This may be related to the slightly poorer 
preservation of bones. Another explanation is that children's burials may have been in a 
different part of the cemetery. Three of the four infant burials were found on the northwestern 






Figures 2.7.4.5-2.7.4.6. Infant burials were found on the northwestern side of the church (colored red). Photo: 




Other possible explanations are that the population size was stationary, that hygiene and 
nutrition were better in the countryside, and that therefore fertility and/or childhood mortality 
were lower. 
 
More men (20) than women (16) were identified. The skeletal preservation rate of male bones 
is better than that of female bones, but the overall preservation was so good that it is unlikely 
that female skeletons would have been totally decomposed. Male life expectancy seems to 
have been somewhat higher than female, assuming this is a random and representative 
sample. This might have to do with problems in connection with childbirth. However, the size 
of the assemblage is small, so it is not possible to make further conclusions. As can be seen 
above, childbirth or childbed fever are listed as a cause of death in more than one percent of 
all the causes of death in Renko, which is a rate similar to that in Helsinki and Pälkäne and 
higher than that in Lappeenranta and Porvoo. Midwives were not used for childbirth in the 
municipalities of Häme Province before the 1880s, and a vaccinator was not hired before 
1850 (Härme 1993:562). 
 
Stature estimates give average heights of 158.2 cm for females (N=14) and 166.2 cm for 
males (N=20) (Salo 2008a). The average is close to the other post-medieval sites in this study. 
Previous research suggests that the inhabitants of Renko may have been ca. 2 cm shorter than 
the inhabitants of Porvoo (Hiekkanen 1993:90). No stature estimation methods have been 
mentioned, so it is impossible to compare these results. In this study, the inhabitants of Renko 





2.8 Helsinki Senate Square: 17th to 18th centuries (54 individuals) 
 
2.8.1 Site description 
 
Helsinki, the modern capital of Finland, was a small town along the southern coast of Finland 
in the 17th - 18th centuries, less than 50 kilometres from Porvoo. The Senate Square site is 
situated in the centre of Helsinki, less than a hundred metres from the sea. The soil is sand. 
The depth of the graves varies from 70 cm to 160 cm from the modern surface, but the site 




2.8.2 Archaeological research history 
 
The Senate Square cemetery was previously excavated in 2011 by Markku Heikkinen 
(Heikkinen 2011). The recovered bones were reburied immediately, and no osteological 
analysis was carried out. 
 
The bones in this study come from the 2012 excavations (Hämäläinen 2013).  In these 
excavations, 253 graves were found and mapped, but bone analysis could only be carried out 
on the contents of 53 of those graves, with the rest of the individuals being immediately 
reburied. Skeletons were excavated in stratigraphical units by experienced archaeologists and 
osteologists at the site. The graves were found on the southern side of the church, which is 
thought to have been the second best area to be buried in. Most of the rich and powerful were 
buried inside the church.   
 
In the 1640s the town of Helsinki was moved from its former location by the rapids at the 
mouth of the Vantaa river (Vantaankoski) to the coast (Vironniemi), closer to the modern 
centre of Helsinki (Suolahti 1950:277). There were three churches at the Senate Square site at 
various times (Suolahti 1950:326-328, Hornborg 1950:48-52). The excavation area is situated 
in the southern part of the cemetery, where it is known that ordinary traders and craftsmen 
were buried (Suolahti 1950:327). However, in the 18th century, the habit of burying the richest 
individuals under the church was abandoned due to health concerns (Hornborg 1950:52). The 
cemetery was moved to the Kamppi area in 1790, because the old location was full (Hornborg 
1950:363). The old cemetery was less than 3000 square meters in size (Hornborg 1950:364). 
The years of severe famine in Finland from 1695-97 and plague in 1710 had had a temporary 
but dramatic effect on population statistics and health, and had led to the new cemetery in 
Kamppi being used long before it became the common burial ground (Lappalainen 2012:156). 
The people buried there were, however, for the most part not inhabitants of Helsinki, but 
people from the surrounding countryside who had come to town. Only a few plague victims 




2.8.3 Historical background information 
 
Nutrition in Helsinki during this time was similar to the other towns in this study. Cabbage 
patches and herb gardens were common in Helsinki, but apple trees are also mentioned in 
1742 (Hornborg 1950:70). Meat, fish, and butter were eaten, heavily salted, because the 
butchering was done mainly in the autumn, and it was only possible to get milk to make butter 
in the summer (Hornborg 1950:123). The heavy use of salt may have caused health problems 
(WHO 2014). In 1724, other rather unhealthy foods, such as salt, sugar, wine, and raisins, 
were imported (Hornborg 1950:124). A sugar factory was built at the end of the 18th century 
or at the beginning of the 19th century (Hornborg 1950:372,422), but this probably did not 
have time to affect dental diseases during the time period in question. The potato was 
cultivated at least from the 1770´s (Hornborg 1950:496). The fight against famine and cold is 
mentioned in Helsinki histories after the Russian occupation of 1712-1721 (Hornborg 
1950:42). 1726 was a year of crop failure, as was 1746 (Hornborg 1950:126,208). In 1739, 
300 soldiers had to be billeted in the town. As a result, there was a lack of food and hospital 






cereals common oats Avena sativa 
 barley Hordeum vulgare 
 rye Secale sereale 
 common wheat Triticum aestivum 
oil or fibre plants hemp Cannabis sativa 
 flax Linum usitatissimum 
vegetables cabbage/turnip/mustard Brassica sp 
herbs and spices henbane Hyoscyamus niger 
 hops Humulus lupulus 
 juniper Juniperus 
 opium poppy Papaver somniferum 
fruits, berries and nuts figs Ficus carica 
 bearberry Arctostaphylos 
 black crowberry Empetrum nigrum 
 wild strawberry Fragaria vesca 
 cloudberry Rubus chamaemorus 
 raspberry Rubus idaeus 
 rowan Sorbus aucuparia 
 cranberry Vaccinium oxycoccos 
 cowberry Vaccinium vitis-idaea 
 bilberry Vaccinium myrtillus 
 hazel nut Corylus avellana 
arable weeds fools parsley Aethusa cynapium 
 corn cockle Agrostemma githago 
 stinking chamomile Anthemis cotula 
 orache Atriplex hortensis 
 wild oats Avena fatua 
 rye brome Bromus secalinus 
 cornflower Centaurea cyanus 
 fat hen Chenopodium album 
 goosefoot Chenopodium 
 sun spurge Euphorbia helioscopia 
 common fumitory Fumaria officinalis 
 cleavers Galium aparine 
 false cleavers Galium spurium 
 corn cromwell Lithospermum arvense 
 wild radish Raphanus raphanistrum 
 vetch Vicia 
Table 8.3.3.1. Macrofossil analysis from Helsinki (Lempiäinen 2007:104-110, Niukkanen 2002, Vuorela and 




Plant macrofossil analyses have been carried out at the site of the Bank of Finland 
(Niukkanen 2002), the Government Offices yard (Vuorela and Lempiäinen 1997a,1997b), and 
the Presidential Palace (Lempiäinen 1997a). Pollen samples have been studied from the areas 
of Kaisaniemi (Vuorela  and Lempiäinen 1997b), Mariankatu street (Vuorela and Lempiäinen 
1999a), and Vuosaari (Vuorela et al. 1990). Crops were possibly the major source of nutrition, 




domestic animals cattle Bos Taurus 
 pig Sus domestica 
 sheep or goat Ovis aries or Capra hircus 
domestic/wild goose Anser sp. 
wild animals grouse Tetraonidae sp. 
 anceriformes Anceriformes sp. 
 fishes Pisces sp. 
Table 2.8.3.2. Macrofossil analysis of the Senate Square excavations (Kivikero 2012). 
 
Three animal osteological analyses from Helsinki during the period in question have been 
carried out – in the areas respectively of the Presidential Palace (Söderholm 1997), the Bank 
of Finland (Niukkanen 2002, Tourunen 2000b), and the Senate Square (Kivikero 2012). The 
Senate Square excavations yielded both wild and domestic animal bones (Table 2.8.3.2). 
Based on paleobotanic and macrofossil analysis, nutrition may have been variable and 
healthy, provided these products were available for all of the inhabitants and there were no 
seasonal shortages.  
 
In 1724 tobacco was imported to Helsinki (Hornborg 1950:124). Tobacco planting is 
mentioned in the 1750s (Hornborg 1950:494), and the cultivation of tobacco in Kamppi was 
mentioned in 1766 (Hornborg 1950:281), as was the existence of a brewery and tobacco 
factory (Hornborg 1950:324,326). Smoking was prohibited for people under the age of 21 
years (Hornborg 1950:547). Three individuals in this study showed dental wear caused by 
tobacco smoking. Tobacco was a health hazard in Helsinki, just as it was in all the other sites 
in this study that were in use after the mid 17th century.  
Chimneyless huts, filthy and sludgy streets, and private toilets located near the streets, were 
all health hazards in everyday life in Helsinki before the Russian occupation (Suolahti 
1950:331, Hornborg 1950:592,600). Chimneyless huts were probably not used after the 
Russian occupation ended in 1721 (Hornborg 1950:69). Sludge was not carried away 
regularly from the toilets, cowsheds etc. (Hornborg 1950:72). Pigs also ran free on the streets, 
which made the town even filthier (Hornborg 1950:72). The Kluuvinlahti gulf was shallow, 
muddy and smelly, and the graves in the cemetery were shallow and stinking (Hornborg 
1950:72). Dirt and rubbish is mentioned on the streets, especially after the Russian occupation 
(Hornborg 1950:19). In general, Helsinki was a polluted and foul-smelling town during this 
time (Hornborg1950:70). However, covered wells were used to get water (Hornborg 
1950:69). Because Finland is a country where water is plentiful, this may have improved the 
general level of hygiene, despite the above-listed insanitary conditions. However waterborne 
diseases are generally a problem in developing countries and also affected early towns like 
Helsinki.  
Death rates increased in 1742 because of the diseases contracted by soldiers garrisoned in 
Helsinki – so much so that the Kamppi cemetery had to be used again for the deceased 
soldiers, and new sand had to be brought to the town cemetery in order to control outbreaks of 
infectious diseases due to corpses not being buried deeply enough (Hornborg 1950:170,195). 
During the war years, many individuals had also been buried in too shallow graves on private 
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properties (Hornborg 1950:195). In 1743 the misery of the war culminated when over 4000 
sick people came from Hamina to Helsinki by boat (Hornborg 1950:174), leading to an 
official order to remove corpses and other foul matter from houses and wells (Hornborg 
1950:184,191).  
When the construction of the Suomenlinna (Sweaborg in Swedish) sea fortress started in the 
1750s, it also caused many health problems. Scurvy was usual in August, and infectious 
disease epidemics increased death rates dramatically (Hornborg 1950:227). (It seems a little 
illogical, however, to claim that scurvy was the most common disease in August, since 
vitamin C is plentiful in nature during the summer and autumn.) Prisoners also often had 
diseases and scurvy (Hornborg 1950:577). Cleanliness improved in the latter half of the 
century (Hornborg 1950:232), although yet another war in 1788-1790 began to spread 
infectious diseases such as smallpox, typhoid fever, and dysentery, and death rates increased 
accordingly (Hornborg 1950:457). 
 
Violence is often mentioned in the history of Helsinki (Hornborg 1950:186,550,552,553,567). 
Legal punishments were also harsh (Hornborg 1950: 567-8,586). Accidental trauma and 
osteoarthritis may have been less prevalent in Helsinki than in the more rural sites, because 
the work may not have been as physical. On the other hand, agriculture was also practised in 
Finnish towns and the construction of the Suomenlinna fortress certainly involved much 
physical labor. 
 
In the following table (Table 2.8.3.3) it can be seen that infectious diseases such as smallpox 
and typhus were listed in the bills of mortality as the most common known causes of death. 
There were altogether 8341 deaths reported in Helsinki between the years 1667 and 1790. The 
cause of death begins to be listed more commonly from 1752 onwards. There are some causes 
of death (like tuberculosis or bone pain, in bold text in the following table) that may be linked 
to paleopathological findings. In 1710 the last plague to be experienced in Finland struck first 
in Helsinki and then spread throughout the country (Kallioinen 2005:36). 
 
Cause of death 
(Hiski) 
English (translated from Forsius 2006, Vuorinen 
1999) N 
okjänd sjukdom unknown disease 5398 
koppor smallpox (or measles) 423 
rötfeber typhus or other infections with skin lesions 314 
hetsig feber high fever 307 
slag stroke 202 
håll och styng stitch e.g. penumony, pleurisy 178 
ålder old age 170 
flussfeber influenza or respiratory track infection or catarrh fever 167 
lungsot pulmonary diseases, tuberculosis, lung cancer 166 
mässling measles 88 
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barnsäng child birth/childbed fever 85 
kikhosta whooping cough 80 
vattusot dropsy? 80 
drunknad drowning 71 
bröstverk chest pain 52 
fråssa malaria etc. 39 
fleckfeber typhus 32 
lifsjuka diahorrea 23 
Långvarig sjuk chronic sickness 23 
svulnad swelling 22 
magref stomach ache 22 
rödsot dysentry 21 
hosta cough 19 
hastigt död sudden death 16 
tärande sjuka wasting/draining/enervating disease 15 
torrwärk bone pain 13 
Blodstörtning blood flow, as for example pulmonary disease 13 
gickt gout 11 
hosta och bröstvärk couching and chest pain 11 
trån sjuka rickets/pulmonary disease 10 
ledvärk joint disease 10 
skiörbugg scurvy 10 
Fallandesot epilepsy 9 
kräfta cancer 9 
feber fever 6 
kallbrand gangrene, necrosis 6 
venerisk sjukdom veneral disease, usually syphilis 6 
styng stitch (pneumonia,pleurisy etc.) 5 
andtäppa shortness of breath, dyspnoea 5 
dödfött stillborn 4 
hufvudvärk headache 3 
led och torrvärck joint or bone pain 3 
halssjuka diphteria or angina 2 
coligue colic 2 
Tandplåga toothache 2 
hjertsprång convulsion 1 
tvinsot dehydration 1 
gulsot jaundice or other liver and gall duct diseases e.g. scurvy 1 
gicht eller ledverck joint pain or gout 1 
benröta osteomyelitis 1 
Other causes together Other causes together 183 
Altogether Altogether 8341 
Table 2.8.3.3. The most usual causes of death in Helsinki 1752-1790, tabulated from Hiski. Some uncommon 





Year Registered inhabitants Inhabitants 
1642 277 337 (estimate) 
1670’s-1680’s  500-550 (estimate) 
Beginning of 18th century 818  1300-1700 (estimate) 
1720’s   700-800 (estimate) 
Mid 18th century  1500 (estimate) 
Table 2.8.3.4. Helsinki population (Suolahti 1950: 293-356,404,406, Hornborg 1950: 30,471). 
 
 
The first population register for the new town appeared in 1642, recording 277 inhabitants as 
well as almost 60 sick and poor. By 1647 most of the inhabitants of old Helsinki (at the mouth 
of the Vantaa river) had moved to the new Helsinki (around the Senate Square), although the 
elderly and sick (e.g. leprosy patients) were still treated by barber-surgeons in the old town 
hospital right up to the end of the 17th century. In the 1670´s and 1680´s there were between 
500 and 550 inhabitants, and this number increased during the following two decades to 818 
inhabitants by the beginning of the 18th century. In total, it means 1300-1700 inhabitants when 
the children, sick, and poor are included (Suolahti 1950:349). After the Russian occupation 
the total number of inhabitants can be estimated at 700-800 (Hornborg 1950:30). By mid-
century the population had grown to approximately 1500 inhabitants (Hornborg 1950:471) 
(Table 2.8.3.4). 
 
In 1775 the first doctor arrived in Helsinki (Hornborg 1950:533). Treatment methods included 
blood-letting, laxatives, treatment of trauma, and prevention of infectious diseases by 
isolation. Syphilis was also believed to be treatable (Hornborg 1950:534-536). In 1756 a 
hospital was established in New Helsinki for the treatment of sexually transmitted diseases, 









Figures 2.8.4.1-2.8.4.3. Preservation of skeletal elements from the Senate Square burial ground. 
 
 
In general, the level of preservation is worse than that of most other contemporary sites, but 
better than that at Tuukkala and Kirkkailanmäki. This may have to do with the shallowness of 
the graves. Teeth and femurs – the densest elements in the skeleton – are again over-
represented (Figures 2.8.4.1-2.8.4.3). In addition, as these graves were excavated in the late 
autumn, it was impossible to let the bones dry out before excavation. Therefore they were 
even more fragile to handle. 
Composed of 29 images 
Composed of 9 images 




Figure 2.8.4.4. Paleodemographic profile of the Senate Square site. 
 
More than one third of the deceased seem to have died as sub-adults. Infants are fewer than 
might have been expected. They may have been buried in different locations, or their graves 
may have been the shallowest and may thus may have been destroyed in the 1820s when the 
churchyard was flattened to serve its modern purpose as the Senate Square. Again, there are 
more young adult females than males, and there are a greater number of old females than at 
Renko and Pälkäne (Figure 2.8.4.4). Moreover, childbed fever is listed as a cause of death in 
more than one percent of all deaths. On the other hand, Porvoo and Lappeenranta had 
provincial doctors earlier than Renko and Pälkäne The proportion of males and females is 
almost equal (Salo 2012).  
Stature estimates give average heights of 154.0 cm for females (N=7) and 168.5 cm for males 






2.9 Ryazan Regimental Church: 18th century (33 individuals) 
 
2.9.1 Site description 
 
The Ryazan regimental church is situated in Hamina (Fredrikshamn in the Swedish language). 
Hamina (previously Vehkalahti) is a town situated on the southern coast of Finland, less than 
100 kilometres east of Porvoo and less than 80 kilometres from Lappeenranta. The soil is sand 
and grave depths vary, ca. 90 cm, although it is not possible to say how deep the graves were 




2.9.2 Archaeological research history 
 
The cemetery was discovered during the 2011 rescue excavation by Katja Vuoristo (Vuoristo 
2011). This is the only excavation that has been carried out on the site. The skeletons in this 
study are therefore naturally from this excavation. Skeletons were excavated in stratigraphic 
units and the excavators were archaeology students with some skills in human anatomy. The 
finds in the men's graves include parts of a uniform dating to the 18th century (Vuoristo 
2011:30-31, 2012:11). Children were equipped with orthodox crosses, bronze pins, and 
headdresses (Vuoristo 2011, 2012:15). One child had rye seed (Secale cereale) and dried peas 
(Pisum sativum) placed above the grave (Vanhanen 2012, ks. Vuoristo 2011:31, 2012:11).  
 
After the Russians conquered Hamina in 1742, they almost immediately began to build an 
Orthodox Church in the area (Vuoristo 2012:3), resulting in the Ryazan regimental church of 
1744 (Nordenstreng and Halila. 1975:56, Vuoristo 2012:6,7). It is assumed that the grounds of 
this church served as a temporary cemetery site before the Pampyöli cemetery was founded, 
although historical records do not mention this cemetery. The church was burnt down in 1821 




2.9.3 Historical background information 
 
The diet in Hamina was based on rye bread and turnips. Meat was slaughtered only once a 
year, and salt and smoking were used to preserve it. Sometimes there was not enough salt to 
preserve all of the meat, and it was left to rot (Halila 1969:238).  This may have led to 
stomach infections. Fish was dried, soured, smoked, or salted. Milk was rarely consumed 
fresh and was more available in the summer. Hard bread was usual, but softer fresh bread 
became more popular over time as a result of eastern influence. This must have had an effect 
on dental health (Halila 1969:238). Peas and beans, as well as cabbage, were also used. 
Berries and mushrooms were collected. Sweets were imported, including sugar, dried fruits, 
beverages, bagels, gingerbread, and rice (Halila 1969:239). The potato came to this area in the 
1770s, but it took some time before it became popular in the 19th century (Nordenstreng and 
Halila. 1975:108). Drawig conclusions from historical sources, the nutrition seems to be 
adequate, but there may have been seasonal shortages in, for example, vitamin C or calcium 





domestic animals cattle Bos Taurus 
 pig Sus domestica 
 sheep or goat Capra hircus/Ovis aries 
 chicken Gallus gallus 
 rat Rattus sp. 
wild birds anceriformes Anatidae 
 willow grouse Lagopus lagopus 
 black grouse Tetrao tetrix 
 capercaillie Tetrao urogallus 
fishes sturgeon Acipencer sp 
 herring Clupea harengus 
 pike Esox Lucius 
 coregonus Coregonus lavaretus 
 salmon Salmonidae 
 roach Rutilus rutilus 
 ide Leuciscus idus 
 rudd Scardinus erythropthalmus 
 cod Gadus morhua 
 perch Perca fluviatilis 
 ruffe Gymnocephalus cernuus 
Table 2.9.3.1. Animal osteological analyses carried out concerning 18th century Hamina (Mannermaa 2010a). 
 
Domestic animals, as well as wild bird and fish bones, have been identified in the animal 
osteological analyses carried out on the Hamina 18th century site (Table 2.9.3.1). Cattle and 
herring bones are the most common animal bones found in the same excavations as the 
graves, and were analyzed by two osteology students in the field without reference 
collections. But, in addition to the previously mentioned animals, there seems to be evidence 
for wild mammals such as the hare (Leporidae), and some new domestic animals such as the 
cat (Felis catus) and dog (Canis familiaris), and a new fish species, sturgeon (Acipenser 
sturio) (Vuorenmaa and Liira 2011, see Vuoristo 2011, Appendix 4c). 
 
In the summer of 1739, Hamina was swamped by the need to billet about 1500 Swedish 
soldiers, which quickly became a problem for the town. There was not enough food to feed 
them, and they fell victim to infectious diseases. A building with a capacity for 40-50 men 
was reserved as a military hospital, even though it was in poor repair (Halila 1969:254). The 
soldiers began to starve and fall ill, and conflicts arose. There were not enough doctors, and 
many soldiers died (Halila 1969: 260-266). From 1741 scurvy also became a problem (Halila 
1969:267), while Swedish King Gustaf III’s continued campaign against Russia increased the 
incidence of venereal diseases (Nordenstreng and Halila. 1975:138).  
 
From the following table (Table 2.9.3.2) it can be seen that symptoms such as stitch, and 
infectious diseases such as smallpox, were listed in the bills of mortality as the most common 
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known causes of death. There were altogether 11,941 deaths reported in Hamina between the 
years 1737 and 1800. The causes of death began to be listed more often from 1767 onwards. 
These data are from the main church cemetery. 
 
Cause of death 
(Hiski) 
English (translated from Forsius 2006, Vuorinen 
1999) N 
okjänd sjukdom unknown disease 6396 
styng stitch (pneumonia,pleurisy etc.) 837 
koppor smallpox (or measles) 828 
lifsjuka diahorrea 823 
hetsig feber high fever 468 
hosta cough 281 
svulnad swelling 245 
lungsot pulmonary diseases, tuberculosis, lung cancer 232 
ålder old age 203 
vattusot dropsy? 160 
slag stroke 120 
dödfött stillborn 112 
ref pain 90 
kikhosta whooping cough 84 
andtäppa shortness of breath, dyspnoea 80 
barnsäng child bed fever 80 
drunknad drowning 67 
hjertsprång convulsion 67 
mässling measles 63 
trån sjuka rickets/pulmonary disease 55 
fråssa malaria etc. 46 
coligue colic 35 
flussfeber influenza or respiratory track infection or catarrh fever 32 
förgväfd suffocation 28 
bröstverk chest pain 26 
halssjuka diphteria or angina 26 
rödsot dysentry 25 
hastigt död sudden death 22 
hufvudvärk headache 22 
feber fever 15 
håll och styng stitch e.g. penumony, pleurisy 14 
Fallandesot epilepsy 12 
kräfta cancer 11 
gickt gout 8 
gulsot jaundice or other liver and gall duct diseases 8 
rötfeber typhus or other infections with skin lesions 5 
Blodstörtning blood flow, as for example pulmonary disease 5 
tärande sjuka wasting/draining/enervating disease 4 
kallbrand gangrene, necrosis 4 
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Långvarig sjuk chronic sickness 4 
fleckfeber typhus 3 
torrwärk bone pain 3 
magref stomach ache 1 
tvinsot dehydration 1 
ledvärk joint disease 1 
Other causes together Other causes together 289 
Altogether Altogether 11941 
 Table 2.9.3.2. The most usual causes of death in Hamina 1737-1800, tabulated from Hiski. Some less common 
causes of death are also listed, if they may be related to paleopathological findings. 
 
Year Registered inhabitants Inhabitants 
1708 180 300 (estimate) 
1753  764 
1780  560 
1802  1021 
1808  1021 
1812  1488 
Table 2.9.3.3. Hamina population (Halila 1969:51, Nordenstreng and Halila. 1975:67-70). 
 
The number of tax-paying inhabitants of Hamina in the year 1708 was 180, which implies ca. 
300 inhabitants in total. Of these 180 tax payers, 83 were women and 97 were men (Halila 
1969:51). By 1753 the number of tax-payers had grown to 493, while the church register 
records 764 Lutheran worshippers in total (Nordenstreng and Halila. 1975:70).  By 1780 the 
total number of inhabitants was 560 (283 women and 277 men) (Nordenstreng and Halila. 
1975:67). The corresponding figures for 1802 and 1808 were 1021 total inhabitants (498 
women) and 1021 total inhabitants (Nordenstreng and Halila. 1975:67, 69). By 1812 the total 
number of inhabitants had increased to 1488 (626 men and 862 women) (Nordenstreng and 
Halila. 1975:67) (Table 2.9.3.3).  
 
There was no provincial doctor in Hamina before 1819 (Nordenstreng and Halila 1975:463). 
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Figures 2.9.4.1-2.9.4.3. Preserved skeletal elements from Hamina Ryazan Regimental Church 
 
The preservation of the bones ranged from good to excellent. In general, the densest bones of 
the skeleton, such as teeth and the diaphysis of long bones, were preserved the best (Figures 
2.9.4.1-2.9.4.3). The high level of preservation could be expected because the site is the 
youngest in this study and it was also excavated professionally. 
Composed of 12 images 
Composed of 17 images 





Figure 2.9.4.4. Paleodemographic profile of the Ryazan regimental church site. 
 
The paleodemographic profile of this site is different from all the other paleodemographic 
profiles in this study. There are only four adult male individuals. That is not surprising, since 
this was a church for military personnel. The majority are infants aged under 7 years and 
young children (Figure 2.9.4.4) (Salo 2011b). There may be several explanations for this. As 
previously stated, the population density in Vehkalahti grew dramatically in the 18th century, 
and infectious diseases such as smallpox, pneumonia, and diarrhea (Nordenstreng and Halila. 
1974:150) increased the infant mortality rate. There may also be cultural, political, or 
religious reasons why children were buried there, but unfortunately historical sources do not 
reveal this. It may be, for example, that it was forbidden for Russian soldiers' children to be 
buried in the main cemetery, even if their mothers were original inhabitants of Hamina. 
 
Stature estimates give an average stature of 160.6 cm for males (N=3) (Salo 2011b). The 




Chapter 3. Methods 
 
 
The author has had the opportunity to either lead the excavation, or be present as a site 
osteologist, at five of the nine sites in this study (Porvoo Cathedral, Helsinki Senate Square, 
the Church of St. Jacob at Renko, the Lappee Church at Lappeenranta, and a part of the 
Ruined Church site at Pälkäne) (Salo 2007a,b, 2008a, 2010, 2012). At an additional two sites 
(the Ryazan Regimental Church and part of the Tuukkala site), the author was hired 
immediately after the excavation to carry out osteological analyses (Salo 2009b, 2011a), and 
could talk to the excavation leader while doing so. However, two sites (the Julin site in Turku 
and the Kirkkailanmäki site in Hollola) were excavated more than 30 years ago and present 
some problems in interpretation, as the excavation leaders were not available for consultation 
on which skeletal elements may derive from the same individuals (see the Materials chapter). 
During the writing of this PhD thesis, a paper setting out “Instructions for Skeletal 
Excavations” (Salo and Niukkanen 2011) was published for the first time in Finland. Short 
courses in human osteology have also been organized by the Universities of Helsinki and 
Oulu. The quality of skeletal excavations in Finland has thus improved from what it was a few 
decades ago. The continued education of archaeology students, field archaeologists, and the 
general public will likely further improve excavation methods in skeletal excavations. Being 
part of the excavation team for the majority of the sites presented in this study has given me 
an understanding of the contexts and different taphonomic factors that I could never have 
achieved otherwise.  
 
The following is a description of the bioarchaeological methods. The standard recommended 
methods for recording each condition were preferred in most cases. However, sometimes 
older methods were chosen over newer ones, when there were more comparative studies 
published using these methods. Macroscopic methods were preferred, since they are 
nondestructive and the most affordable and available methods for archaeologists and 
paleopathologists to use worldwide. In addition, since there were a considerable number of 
different conditions observed, the simpler methods were preferred over the more complicated 
methods. Care was taken in deciding what to include as a pathology, and false positives were 
avoided in all record keeping, because in epidemiological terms it is better to reduce validity 
if one gains reliability.  
 
Prevalence rates were calculated as follows: Crude prevalence is calculated by dividing the 
affected individuals by the total number of individuals in whom a condition could be observed 
and multiplying by 100. True prevalence is calculated by dividing the affected skeletal 
elements by the total number of skeletal elements available for study and multiplying by 100. 
 
Most of the material was studied twice by the same author (with the exception of the Turku 
Julin site collection, which is curated in another city), but there were no possibilities to 
conduct inter-observer error studies, since there are no other paleopathologists working in 
southern Finland. However, two other paleopathologists (Prof. Charlotte Roberts and Dr. Tina 
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Jakob) could be consulted via email when making the most difficult diagnoses. Inter-observer 
differences could also be analysed from two previous studies by dentists on dental disease at 





3.1 Identification, Inventory and MNI  
 
The anatomically identified bones and bone parts available for study were first listed 
according to their Latin terminology, and teeth were numbered according to the Federation 
Dentaire Internationelle (FDI) system. The minimum number of skeletal elements and 
fragment numbers were counted. A list of all the anatomical elements present can be found in 
Appendix 8. A visual recording form was also filled out for each individual skeleton (Buikstra 
and Ubelaker 1994: Attachment 3 and 5). The anatomical distribution of preserved bones for 
each individual was illustrated by marking the identified skeletal elements in black on a 
drawing of a generic skeleton, and these images were later analysed with a new type of 
computer software developed for this PhD thesis by the researcher and programmer, Jaakko 
Rytinki (Bone Collector 2014). In the combined images from the sites, sexes and age classes 
were used as illustrations (see for example Figures 3.1.1-3.1.3). This was essential, since 
preservation of the bones in the acidic Finnish soil is generally poor, and the interpretation of 







   
Figures 3.1.1-3.1.3. Illustrations of adult, child, and infant bone preservation. The darker the skeletal area, the 
more bones from that skeletal site have been identified. 
 
The Minimum Number of Individuals (MNI) count is based on the minimum number of 
anatomical elements (MNE). MNI counting was done only for the Julin site, because the 
skeletal collection is partly comingled. All the other individuals were treated as closed finds 
from the beginning. For most of the other sites, excavations were either supervised by an 
osteologist working at the site or the osteological analysis did not reveal any major errors in 
the separation of the individuals. 
 
Composed of 336 images 
Composed of 144 images 
Composed of 76 images 
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3.2 Estimation of Sex 
 
Both Morphological and Metric sex estimation methods were used. Morphological sex 
estimation is based on the cranium, mandible, and pelvis (Acsadi and Nemeskeri 1970, 
Buikstra and Ubelaker 1994, Steckel et al. 2006).  Sex estimations are based on the 
morphological features of the skull (Cranium), mandible (Mandibula), and hip bones (Os 
coxae), as recommended (Brickley 2004:23-24, Buikstra and Ubelaker 1994:18–20, Steckel et 
al 2006.8-25):  
 
Skull (Cranium): Glabella: The part of the frontal bones between the eyes. It is more 
protuberant in males than in females (Acsadi and Nemeskeri 1970, 
figure 16). 
 Nasale: The nasal bone makes a depression under the glabella in males 
and is straight in females. 
Supraorbita: The orbital rim is sharper in females and more rounded 
in males (Acsadi and Nemeskeri 1970, figure 16). 
Tuber frontale: The forehead is flatter in males and higher in females. 
Mastoid: The temporal bone muscle attachment site is more marked in 
males (Acsadi and Nemeskeri 1970, figure 16). 
Protuberantia occipitalis externa: There is a more marked muscle 
attachment site on males at the nuchal crest (Acsadi and Nemeskeri 
1970, figure 16). 




Angulus mandibularis: The mandibular angle is wider in females and 
has more rugged muscle attachment sites in males. 
Trigonum mandibularis: The mental eminence anterior of the 
mandible is more rectangular in males and more pointed in females 





Incisyra ishiadica major: The greater sciatic notch is wider in females 
(Walker, See Buikstra and Ubelaker 1994:18). 
Facies auricularis: The auricular surface of the ilium is more elevated 
in females. 
Sulcus preauricularis: Below the above-mentioned joint groove in 
females is a four step grading system (Millner 1992, see Buikstra and 
Ubelaker 1994:19). 
Pubis: The width of the pubic bone is greater in females (Brickley 
2004:24). 
Medial ischiopubic ramus. 
Arc compose (Ventral arch): When a line is drawn from the auricular 
surface to the lower part of the greater sciatic notch in males it can be 
drawn as a single line and in females as a double line (Steckel et al. 
2006:24). 
Angulus subpubicus: The subpubic angle is concaveand wide in 
females and straight in males (Brickley 2004:24, Steckel et al. 
2006:20). 
Foramen obturatum: The obturator foramen is oval in males and 
rounder in females. 
Sacrum: The sacral bone is more curved in males and straighter and 
longer in females. 
 
 
Some skeletal parts were measured for metric sex estimates: the articular surfaces of the 
humerus, the radius, the femur, and os coxae (acetabulum). The sacral breadth and clavicular 
length were also measured. As the measurements from one site were usually too few to be 
significant, statistical methods could not be used. Instead, the measurements were compared 
to morphologically estimated females and males from the same site, as well as to other 





The following classification was used in sex estimations: 
 
 Hypermasculine: M 
 Masculine:   M? 
 Intermediate:  ? 
 Feminine:  F? 
 Hyperfeminine: F 
 
Sexual dimorphism in Finnish skeletal remains was more pronounced in, for example, the 
greater sciatic notch, and also in the pubic bone when preserved. The external occipital 
protuberance seemed to be one of the least sexually dimorphic sites in this Finnish material, 
and the individuals determined to be males often exhibited feminine traits in the occipital 
bone. The auricular surface was also variable, and often produced contrary results. Although 
the scope of this work did not include studying how useful each of the sex estimation 
standards are for Finnish skeletal material, practical experience with these standards naturally 
grew as the work progressed, and therefore sex determination was weighted by taking into 




3.3 Age at death 
 
Age estimates are based on recommended international standards (e.g. Buistra and Ubelaker 
1994:21-46, O’Connell 2004:18-20, Brickley 2004:21-22, Steckel et al. 2006). The only 
specifically Finnish method available was for dental wear, developed from the finds at the 
Post-Medieval cemetery, (Varrela 1996:24), and this was used instead of more standardized 
methods.  
 
The estimate of a sub-adult individual’s age at death is based on dental eruption diagrams 
(Ubelaker 1989). This is because dental eruption is the most reliable method, and health status 
does not affect dental eruption as much as it does other growth. The individual tooth 
development stage was also scored for each developing tooth visible (Morrees 1963), as 
recommended in the standards (Buikstra and Ubelaker 1994:50, Brickley 2004:21). Sub-adult 
age estimates are complemented by measuring the timing of the fusion of the epiphyses, when 
growth ends (Scheuer and Black 2000), and the length of the long bones (Ubelaker 1989: 
Table 14). If teeth were not preserved, then the sub-adult age estimate was based on the other 
skeletal elements that were present. 
 
The age classes used are those defined by Sjøvold (1978) and modified by the author as 
follows: 
 
 Infant -1 years 
 Infant I 0-7 years 
 Infant II 5-14 years 
 Juvenile  10-24 years 
 Young adult 18-44 years  
Mature adult 35-64 years 
 Senile adult over 50 years 
 Adult Young adult/mature adult/senile adult 
 Old adult Mature and senile adult age classes combined 
 
Age classes overlap, but each individual was assigned to only one age class – that class from 
which it most likely derives. Adult age estimates are based on dental wear, cranial suture 
closure (suturasynostosis), changes in the hip bones (auricular surface, pubic symphysis), and 
late fusing epiphysis. The sternal end of the fourth rib and calcification of the thyroid cartilage 
were also used whenever present. 
 
For pubic symphysis degeneration Brooks and Suchey (1990) was followed, and for auricular 
surface degeneration the Lovejoy et al. (1985) methods were used. For cranial suture closure 
Meindl and Lovejoy (1985) was followed, and for sternal ends of the ribs the Loth and Iscan 
(1989) methods were utilized. For thyroid cartilage ossification the Loth and Iscan (1989) 
method was used. Dental wear was scored using Varrela’s (1996) method, and also tooth by 
tooth (Smith 1984:45-46, Scott 1979:214) as recommended by Buikstra and Ubelaker 
(1994:52-53). For the late fusing epiphyses, Scheuer and Black's (2000) epiphyseal union 
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times were mainly used, except for the sternal end of the clavicle, where Webb and Suchey's 
(1985) method was used. However, there are no major differences between these two 
methods. Depending on which skeletal elements were available, all possible methods were 
used. There were only a few individuals with the sternal end of the fourth rib preserved and 
bagged separately during excavation. In addition, in only a few individuals was the calcified 
thyroid cartilage preserved. There were more examples of pubic symphysis, but, as can be 
seen from figure 3.1.1, the pubis is more poorly preserved than the auricular surface.  
Methods based on the skull, mandible, and auricular surface were the methods most often 
applicable, because of the different preservation level of the different skeletal elements. It 
soon became obvious that estimates based on dental wear underestimated the ages of adult 
individuals compared to other methods, and that cranial suture closure can only be used to 
obtain a broad picture of whether the individual was young or old. The auricular surface 
degeneration method was thus thought to be the most useful and reliable method for adult age 





3.4 Estimation of Stature 
 
Measurements of the long bones (femur, tibia, humerus and radius) were used for stature 
estimations. For these calculations, the Ruff et al. (2012) formulas for North Europeans, were 
used. This method was preferred, since the skeletons in this study, among others, have been 
used to create these formulas. The best method in this type of study would be to compare 
femur length as a proxy for stature (Bennike 1993:49-50). But the femurs were not preserved 
well enough, and too many individuals would have been left out of the study if only femurs 





3.5 Dental conditions 
3.5.1 Dental wear 
 
Teeth may exhibit attrition, abrasion, or erosion. Attrition is wear produced by tooth-on-tooth 
contact (mainly through chewing or bruxism). (See figure 3.5.1.1) For abrasion, an abrasive 
substance (for example abrasive toothpaste) is added. Erosion is a chemical process (for 
example from repetitive vomiting) (Hillson 1996:231-253). Slight dental wear cannot be 
considered pathological, but severe dental wear may expose dental pulpa to inflammation 
(pulpitis). In cases of slow wear, the secondary dentine has time to repair the pulpa exposure. 
On the other hand, it has been claimed that rapid wear may prevent caries, since it wears off 
the part of the tooth that has been attacked by caries (Ortner 2003:591). The relationship 
between caries and dental wear is thus unexplained (Hillson 1996:248). It would seem 
irrational to think that rapid wear would be beneficial to dental health. If the wear is so rapid 
as to destroy the cavities (which usually begin from the fissures or pits of the crown, not the 
tip of the cusps), the pulpa is exposed so quickly that pulpitis usually follows. Dental wear 
also causes continuous eruption of the teeth, which leads to root surfaces being exposed and 
making them more vulnerable to dental caries (Whittaker and Molleson 1996). All in all, 
severe wear is one of the predisposing factors for periapical lesions, periodontal disease, root 
caries, AMTL, and temporomandibular joint disease (Langsjoen 1998:399). 
 
The severity of dental wear was recorded tooth-by-tooth, according to the recommended 
standards (Smith 1984:45-46, Scott 1979:214, Buikstra and Ubelaker 1994:52-53). Dental 
attrition was more severe in past populations than it is today (Lunt 1978:465, Scott and Turner 
1988:111). Diet was generally coarser, and there may have been more abrasive particles in the 
food (like millstone particles). The severity of attrition is thought to have decreased along the 
path from hunting and gathering to mixed economies, and further with the advent of 
agriculture (Hinton 1981, Lukacs 1989:276). Agriculturalists' dental wear may also exceed 
that of hunter-gatherers (Scott and Turner1988:110). Males, as they have stronger masticatory 





Figure 3.5.1.1. Dental wear has exposed dentin in all of the remaining teeth in this mandible, but there is no 
exposure of dental pulp (Individual 31 from The Church of St. Jacob at Renko, mature male). Photo: Kati Salo 
 
Some cases where tooth wear was the result of activities other than chewing food (for 
example clay pipe wear) were also encountered in the material. There were also possible signs 
of erosion caused by vomiting or drinking a lot of sour juices (for example, cranberry and 
lingonberry are acidic berries found wild in Finland) or sour milk products. However, none of 
these individuals were excluded from the study of dental wear, because in many cases the co-
occurrence of abrasion, attrition, and erosion was not easy to judge, and furthermore the result 
(dental wear) was the focus of this study rather than the causative agents. Anterior teeth are 
more likely to be used as a third hand, and therefore differences in wear between anterior and 
posterior teeth might reveal something about the causes as well. On an individual level, 
bruxism, malalignment of teeth, or malocclusion may also cause excessive and abnormal wear 
(Hillson 1996:242, Ortner 2003:604). Dental wear is closely related to the age at death of an 
individual, and since dental wear was used to estimate some individuals' age at death there is 
a strong risk of a circular argument. Further, as noted by many researchers (see for example 
Lunt 1978), difference in the grade of dental wear between two different populations may tell 
more about the age structure of the population than differences in dental wear. Heavily worn 
teeth may also be lost more easily post-mortem than teeth with lighter wear, since they are 
smaller and more easily detached from the jaws.   
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3.5.2 Dental calculus 
 
Driessens and Verbeeck describe calculus as follows: “Calculus is a mineralized plaque, 
which accumulates at the base of a living plaque deposit, and is attached to the surface of the 
tooth. The mineral is deposited from plaque fluid, but ultimately derives from the saliva” 
(Driessens et al. 1989, quoted from Hillson 1996:255). (See figure 3.5.2.1) 
 
The severity of calculus was determined using Brothwell’s (1981:155) four-step classification 
(0-3), as also recommended in other studies (Buikstra and Ubelaker 1994:56, Hillson 
1996:259, Lukacs1989:267, Roberts and Conell 2004:39). When most of the individuals (at 
least adult individuals) exhibit at least slight calculus, it may be more informative to record 
the severity than the mere presence or absence. The location of the calculus on the tooth, and 
whether it was situated labial, lingual, buccal, mesial, distal and/or occlusal was noted. Its 
location on the root (radix) surface was also noted (Hillson 2001). On an individual level, 
calculus was recorded according to the largest deposit in any tooth surface. When there were 
no teeth from that individual preserved, it was recorded only as missing information. 
 
  
Figure 3.5.2.1. Calculus 1 on labial mandibular incisors (Individual 30 from the Cathedral Church of Porvoo, 




Although calculus was seen on many teeth, it may have been even more common than 
suggested by the finds because it easily detaches from the enamel, for example during 
excavation or when cleaning the finds. Usually, however, osteologists can determine whether 
it has been on the tooth through observation of small residual parts or by observing a different 
coloring of those parts of the teeth which had been under the calculus. Softer and stickier 
foods, poor dental hygiene, and alkaline saliva are known etiological parameters (Roberts and 
Manchester 2005:71). The occurrence of dental calculus in agricultural societies has been 
observed to be high compared to that in hunter-gatherer societies (Lukacks 1989:276). When 
it comes to measuring crude prevalence, it should also be kept in mind that some individuals 
may have lost all teeth that had calculus deposits, as incisors are lost especially easily and 
calculus is found more frequently on the lower incisors. Therefore, individuals with fewer 
preserved teeth, or even only one tooth preserved for analysis, may be biased toward not 
having as much calculus as the others. On the other hand, large calculus deposits may prevent 
caries or glue teeth together, and thus prevent taphonomic factors such as teeth falling out of 






3.5.3 Periodontal disease 
 
Periodontitis is a chronic, slowly progressive, and destructive inflammatory process affecting  
components of the periodontium (Burnett and Schuster 1978:213 as quoted by Langsjoen 
1998:400-401, Könönen 2012a) (See figure 3.5.3.1). The etiology of periodontal disease is 
multi-factorial in origin, and involves inheritance, diet, and hygiene together (Hillson 
1996:269). Several bacterial pathogens may cause it (Könönen 2012a). A major etiological 
factor is also smoking (Könönen 2012a). In living individuals, calculus deposits are covered 
by non-mineralized plaque, and it is this plaque which is the primary pathological agent for 
periodontal disease, or inflammation of the gingival tissues, and the bony response of alveolar 
resorption (Lieverse 1999, Lukacs 1989:265, Hillson, 1996:260, Könönen 2012a). Resorption 
can be caused by the presence of high amounts of plaque and calculus, as calculus irritates 
gingiva and causes inflammation (periodontitis). Inflammation causes resorption (Könönen 
2012a, Langsjoen 1998:401, Ortner 2003:593, Roberts and Manchester 2005:73, Swärstedt 
1966:105).  Periodontitis predisposes an individual to Ante Mortem Tooth Loss (AMTL) and 
periapical lesions (Könönen 2012a, Langsjoen 1998:401-402, Ortner 2003:593, Roberts and 
Manchester 2005:73). Incidences of periodontal disease in the Middle Ages and after affected 
mostly posterior teeth (Langsjoen 1998:402). Most clinical studies find that periodontal 
disease is more common in men than women, but archaeological studies do not find a 
consistent difference (Hillson 1996:267, Swärstedt 1966). The World Health Organization 
(WHO) estimates that periodontal disease currently affects 75% of adults (Langjoen 
1998:401). Periodontal disease has been associated with cardiovascular diseases and many 
other diseases in modern populations (Honkala 2015, Humphrey et al. 2008). An association 
between periodontal disease and periostitis, as well as periodontal disease and enamel 
hypoplasia, has been established in a skeletal assemblage from medieval London (DeWitte 
and Bekvalac 2011). Alveolar resorption is thought to have been lower in hunter-gatherers 
than in agriculturalists (Larsen 1997:79-80, Lukacs 1989:276, Scott and Turner 1988:115). 
 
Periodontal resorption was measured with a sliding caliper, as a distance from the cement-
enamel junction to the alveolar bone on the labial/buccal surface, as recommended in standard 
reference works on the topic (Roberts and Connell 2004:39). Periodontal disease is usually 
scored when the distance between the alveolar bone and the cement-enamel junction exceeds 
2-3 mm (see for example DeWitte 2012:407, Lavinge and Molto 1995, Roberts and Connell 
2004:39). When teeth are subjected to heavy wear, continuous eruption or overeruption may 
occur, and thus increase the alveolar distance from the enamel without inflammation being 
present (Glass 1991, Langsjoen 1998:401). Therefore a newer method (Ogden 2008:293) has 
been developed, which takes into account the shape and porosity of the alveolar bone. This 
newer method was thought, however, to be more subjective than presize measurements, 
especially since it measures two variables on the same scale. A person may have active 
(porosity) or healed lesion (smooth) with or without the shape changes in the alveolar bone. 
However dental wear should be studied together with these measurements, when interpreting 






Figure 3.5.3.1. Periodontal disease in the mandible. Note the porosity and discoloration of the alveolar bone 
anterior, but the smooth margins of the lesion. This is a sign of the lesion being previously acute, and at the time 
of death in a quiescent phase. Note also the calculus deposits (Individual 23 from the Lappee Church, young 
adult male). Photo: Kati Salo 
 
Subadult individuals showed normal variation in these measurements, due to the growth of 
secondary dentition replacing and pushing up primary dentition. Therefore, subadult 
individuals were left out of the study. Teeth with roots exposed fall out of jaw sockets and are 
lost more easily than teeth that have roots deeper inside the jaws. Also, the alveolar bone may 
be more easily damaged post-mortem if there is porosity caused by inflammation, and in such 
cases reliable measurements could not be taken. Measurements were taken only if the alveolar 
bone was intact at the site of the tooth. This may lead to an underestimation of alveolar-
Cement-Enamel-Junction (CEJ) distances.  
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3.5.4 Dental caries  
 
“Dental caries is a multifactorial, multibacterial disease of the calcified teeth tissues, 
characterized by demineralization of the inorganic portion and destruction of the organic 
component. It is both infectious and transmissible. Caries is a progressive disease in that a 
continuation of the same environmental conditions that induced the lesion will inevitably 
complete the destruction.” (Langsjoen 1998:402). (See figure 3.5.4.1).  Caries predisposes to 
periapical lesions and Ante Mortem Tooth Loss (Lukacs 1989:265, Lumio 2014, Hillson 
1996:287, Roberts and Manchester 2005:70, Swärstedt 1966:105).  “Untreated caries can give 
rise to potentially lethal complications” (Mays 1998:148, Langsjoen 1998:403, Lumio 2014). 
Sugars, especially sucrose, in the diet predispose an individual to caries (Könönen 2012b, 
Roberts and Manchester 2005:65). Etiologic factors are environmental factors (e.g. fluoride in 
drinking water), bacteria (e.g. Streptococcus mutans, Lactobacillus acidophilus), exogenous 
factors such as diet or oral hygiene, and endogenous factors (genetics may be included in this) 
(Könönen 2012b, Powell et al. 1985:317). Enamel hypoplasia, periodontal regression, or poor 
quality enamel may also predispose teeth to caries (Hillson 1996:283, Langsjoen 1998:403-
404, Ortner 2003:590). A low occurrence of caries is typical for hunter-gatherer economies 
(Lukacs 1989:276). In the past, females had higher rates of caries than males (Larsen 
1997:72-76, Hillson 2001:253,272). 
 
The size of the caries was measured, and the surface of the tooth or root where it had started 
was described whenever possible. The size of the caries was then categorized as small, 
medium, large, or complete (Lukacs 1989:267). When a caries lesion had affected most of the 
crown, so that it was no longer possible to measure, and the origin of the lesion could not be 
determined, it was marked as gross-gross caries.  Discolorations were not counted as caries, 
because some discolorations may be postmortem in origin, and only the absolutely certain 
cases which had penetrated the surface were counted as caries. This practice is recommended 
in standard reference works, to reinforce the repeatability of the study (Buikstra and Ubelaker 
1994:55, Roberts and Manchester 2005:66). Furthermore, caries was not observed with the 
aid of dental probes, radiographs, or a low-power stereomicroscope; only macroscopically 
visible lesions were counted, as recommended, in order to achieve higher intra-observer 
reliability (Buikstra and Ubelaker 1994:55). The equipment may not always be available to 
archaeo-osteologists, and therefore comparative studies are few. Furthermore, hard metallic 
dental probes may damage the fragile dry bone enamel. Because radiography was not used, 
interproximal caries in particular may be underestimated in this study. It has been suggested 
that each tooth type, age group, sex group, lesion type, and potential lesion site on a tooth 
should be compared separately (Hillson 2001). Caries is more common in posterior teeth that 
preserve better than anterior teeth, therefore each tooth type prevalence was presented 
separately. The location of each lesion (the tooth and tooth surface where the caries originated 
as mesial, distal, occlusal, lingual, labial, buccal) was recorded, as well as whether the caries 
started from the cement-enamel junction or root, as recommended (Luckacs 1989:267, 
Buikstra and Ubelaker 1994:55, Roberts and Connell 2004: 38). Periodontal disease may 




Figure 3.5.4.1. Dental caries can be seen in three molars. The right first molar was diagnosed with enamel defect 
rather than caries and second molars may show discoloration, but no perforation of enamel, so they were not 
counted as carious. Note also the dental calculus on the lingual incisors (Individual 15 from the Lappee Church, 
young adult female). Photo: Kati Salo 
 
Caries has probably been more common than is suggested by the surviving evidence, as it is 
detrimental to the preservation of the affected teeth. Caries may lead to periapical lesions or 
ante mortem tooth loss intentionally (pulling out teeth that hurt), or unintentionally (Lukacs 
1989:265, Hillson 1996:287, Roberts and Manchester 2005:70). Teeth with large cavities are 
also more likely to suffer mechanical damage during excavation, for example.  
 
On the individual level, caries was recorded as present or absent. When there were no teeth 
preserved, it was recorded only as missing information. Some individuals may have lost all 
teeth that had caries. Therefore, individuals with fewer preserved teeth, or even only one tooth 




3.5.5 Periapical lesions 
 
An abscess formed at the tooth root is an extension of the bacterial infection of acute pulpitis 
(Langsjoen 1998:408, Lumio 2014).  Dental abscess in paleopathology is, however, a 
misnomer (Dias and Tayles 1997) and should be diagnosed either as a granuloma, cyst, 
osteomyelitis, chronic periodontal disease, or actual periapical abscess. However, it may not 
always be so easy to make the differential diagnosis as specifically as Dias and Tayles (1997) 
suggested (Ogden 2008:297), and therefore it is practical to categorize all of these conditions 
as periapical lesions (Figures 3.5.5.1-3.5.5.5). Furthermore, to make suggestions of more 
specific differential diagnostics, radiographs should be available. Most comparative studies 
have not reached this level of specificity in their differential diagnostics.  Most often, 
periapical lesions are inflammatory periapical cavities caused by pulpitis resulting from 
caries, excessive wear, or dental trauma. Periodontal disease may also lead to the formation of 
a periapical lesion, and therefore one further predisposing factor could also be calculus 
(Hillson 1996:285-287, Roberts and Manchester 2005:70, Swärstedt 1966:100,105). Ante 
Mortem tooth loss is a general complication (Hillson 1996:287, Roberts and Manchester 






Figure 3.5.5.1. Periapical lesion in the first right mandibular molar, distobuccal and mesiobuccal roots. Periapical 
lesions may have originated from severe dental wear. Note the woven bone formation around the lesion. It is a 
sign that the inflammation had been active at the time of death. Also, the edges are sharp. Differential diagnostic 
options include an acute abscess, a granuloma or a cyst (Individual 24 from the Cathedral Church of Porvoo, 






Figure 3.5.5.2. Two fenestrations from a periapical cavity caused by granuloma, cyst or periapical abscess. 





Figure 3.5.5.3-3.5.5.4. The periapical cavity has sharp edges and large size, and therefore it may be a cyst. 





Figure 3.5.5.5. Periapical cavities caused by cyst, cronic periodontal or periapical abscess. The lesion appears to 
be healed and has smooth, rounded edges, possibly a cronic abscess. The second molar has severe caries and the 
lesion propably originated from there. (Individual 50 from The Church of St. Jacob, mature female). Photo: Kati 
Salo 
 
Periapical lesions were recorded visually either as present or absent, and their origin/location 
and the root of the tooth where it originated were also described (e.g. mesiobuccal root of first 
right maxillary molar), as recommended (Buikstra and Ubelaker 1994:55, Roberts and 
Connell 2004:39). The size and type of the lesion is difficult to measure without radiographs, 
so this was not done, although it is recommended to measure only the visible size of the lesion 
(Lukacs 1989:271). Without radiographs, early stage lesions – those where the pus is 
accumulating and has not escaped through the jawbone – are also usually missed, but visual 
recording of pus drainage passages is advised for paleopathologists as a standard practice 
(Buikstra and Ubelaker 1994:55, Roberts 2004:39, Steckel et al. 2006:15), probably because 
most paleopathologists do not yet have access to radiographic facilities. Most of the lesions 
can be observed without radiography (Swärstedt 1966:41-43). 
 
On the individual level, periapical lesions were scored either as present or absent. For crude 
prevalence rates, when there were no parts of the alveolar preserved from an individual, it was 
only recorded as missing information. If only a small part of the alveolar bone is preserved, 
periapical lesions may be missed. As periapical lesions are detrimental to the preservation of 
142 
 




3.5.6 Ante mortem tooth loss (AMTL) 
 
Teeth can be lost ante mortem due to various reasons: through intentional pulling (usually 
because of a disease), trauma, and diseases (for example caries, periodontal disease, etc.). 
(See figure 3.5.6.1). There may be complex associations (Lukacs 1989:265). The 
complications include difficulties in chewing and speaking. Ten teeth in the mouth are usually 
sufficient for normal mastication (Riikola et al. 2013). 
 
  
Figure 3.5.6.1. Ante mortem tooth loss of all mandibular teeth. One anterior tooth has been lost close to death, 
because the tooth socket is still visible. All the other tooth sockets have already completely closed (Individual 26 
from the Cathedral Church of Porvoo, mature individual). Photo: Kati Salo 
 
AMTL was scored either as present or absent. Teeth lost a long time before death were 
separated from teeth lost shortly before death, on the basis of how much alveolar bone was 
filled/healed/remodeled (Buikstra and Ubelaker 1994:49, Steckel et al.2006:15). With respect 
to crude prevalence rates, when no parts of the alveolar were preserved in an individual, it 
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was only recorded as missing information. Each tooth socket site or alveoli was scored 
separately for true prevalence rates. In individuals where only a small part of the alveolar was 
present, AMTL will be under-represented. AMTL in itself does not seem to markedly affect 




3.6 Joint diseases 
 
3.6.1 Osteoarthritis  
 
Osteoarthritis is the most common joint disease in the world. It may cause changes in the 
cartilage, bone and joint capsule. Osteoarthritis is primarily a disease of the articular cartilage, 
which breaks down as the disease progresses (Pohjolainen 2015, Waldron 2009:26-27). The 
joint capsule may be inflammated (Pohjolainen 2015). The clinical symptoms are narrow joint 
space, stiffness (especially in the mornings) and pain (Ortner 2003:545, Pohjolainen 2015). 
Nowdays, it is most common in the knee, hip, hand and vertebral joints (Pohjolainen 2015).  
Osteoarthritis is the most common condition seen in skeletons, apart from dental disease. It is 
a disease of the synovial joints, and is of considerable antiquity. The etiological factors 
include age, genetics, hormones, sex, ethnicity, obesity, limb asymmetry, trauma, and most 
importantly, movement (Aufderheide and Rodrigues-Martin 1998:93-95 Larsen 1997:163, 
Pohjolainen 2015, Roberts and Manchester 2005:133-139, Steckel et al. 2006:31, Waldron 
2009:28, 2012:519, Weiss and Jurmain 2007, White and Folkens 2005:325). The erect posture 
of humans predisposes them to osteoarthritis and vertebral osteoarthritis. Agricultural work, 
and hard physical work generally, predisposes an individual to osteoarthritis (Manninen et al. 
2002, Toivanen et al. 2010). Tooth loss is a predisposing factor in temporo-mandibular joint 
disease (Aufderheide and Rodrigues-Martin 1998:95). Osteoarthritis is uncommon under the 
age of 40 (Waldron 2009:31). It is slightly more common in females than males (Waldron 
2012:514), but this may be a recent phenomenon (Larsen 1997:163,176).  In modern 
populations, the hand and knee are the most affected joints, but in archaeological populations 
degenerative disease of the spinal joints is much more common (Waldron 2012:517-518). Hip 
osteoarthritis may also have been more common in medieval times than knee osteoarthritis, 
but after the medieval period this may have changed (Rogers and Dieppe 1994, Baetsen et al. 
1997). Concerning the feet, the most affected joint is the great toe (Ortner 2003:553). 
Osteoarthritis may be primary or secondary due to trauma or other disease (White and 
Folkens 2005:325).  Osteoarthritis and Diffuse Idiopathic Skeletal Hyperostosis (DISH) are 
hypertrophic (forming new bone) joint diseases, while others, for example rheumatoid 
arthritis, gout, Ankylosing spondylolytis, Reiter’s syndrome, and psoriatic arthropathy, are 
atrophic (forming destructive lesions) (Rogers et al. 1987, Waldron 2012:514). Some joint 
diseases, such as rheumatoid arthritis, may have developed later due to changed etiological 
factors (Waldron 2012:522-523), but osteoarthritis has been and still is a major health 
problem (Kaila-Kangas et al. 2007, Pohjolainen 2015). Osteoarthritis is not lethal, but causes 
pain and restricts movement (Pohjolainen 2015). Osteoarthritis seems to have been more 
common in hunter-gatherers than agriculturalists (Larsen 1997:179). 
 
Osteoarthritic changes in the joints include osteolytic and osteophytic changes. The most 
severe form is eburnation. Osteoarthritis can be said to be present if eburnation can be 
demonstrated, or at least two of the following exist: marginal osteophyte, new bone on the 
joint surface, pitting on the joint surface, or an alteration of the joint contour (Waldron 
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2009:33). The presence of osteoarthritis was recorded using a four-step scale, where a grade 
of 0 indicates that there were no signs, and grade 1 indicates that one of the previously 
mentioned signs was observed (for example marginal osteophyte). Grades 0-1 were not 
considered osteoarthritic, but grade 2, where two of the signs were present, was separately 
treated as osteoarthritis, and grade 3 as certain osteoarthritis, where eburnation was observed. 
In the Figures and statistical comparisons mostly only eburnation was used, because it 
eliminates the possibility of false positives and it has also often been used as a criteria in 
Scandinavian bioarchaeological studies (Arcini 1999:88, Molnar et al. 2011) (See figure 
3.6.1.1). There were just a few cases of ankyloses (indications in the phalanges of the hand 
and feet), and, as it was not possible to make differential diagnostics between joint disease, 
congenital condition, or trauma in most cases, they were left out of the study. All major 
synovial joints, as well as the smaller ones, were studied for true prevalence: the temporo-
mandibular joint, shoulder, elbow, wrist, hand, hip, knee, ankle, foot and spinal joints 
(including the atlanto-axial pivot joint, see also next chapter). A joint was thought to be 
present if more than half of the joint's surfaces on either side were present. Vertebrae were 
counted as present if at least half of the posterior arch with articular facets was present. Crude 
prevalence included persons that had at least one joint preserved for observation. 
 
 
Figure 3.6.1.1. Severe osteoarthritis at the left knee joint. Note eburnation on the joint surface and the osteofytic 
formation that has altered the joint contour markedly (Individual 19 from the Cathedral Church of Porvoo, 





3.6.2 Intervertebral disc disease 
 
Vertebral osteophytes may be linked to spinal osteoarthritis or (at least in slight forms) they 
can also be considered a part of the normal ageing process (Aufderheide and Rodrigues-
Martin 1998:96, Pohjolainen 2015, Rogers et al. 1987:185). The highest prevalence of 
vertebral osteoarthritis is found in the lumbar spine, followed by the cervical spine (Larsen 
1997:176). The lumbar spine may be more affected because it carries the most weight 
(Jurmain and Kilgore 1995:448). Cervical spine osteoarthritis is related to carrying burdens 
on top of the head (Larsen 1997:176), or to general head movements (Jurmain and Kilgore 
1995:448). (See figure 3.6.2.1). 
 
Vertebral osteophytes were classified according to Sager (1969: 185–224), in a four-step 
classification (0-3) as recommended (Roberts and Connell 2004:38). The prerequisites for 
specifying intervertebral disc disease are pitting on the inferior or superior surface of the 
vertebral bodies and marginal osteophytes (Waldron 2009:43). Sager’s (1969) classes 2 and 3, 
which include osteophytes and at least some porotic changes, are considered separately as 
signs of vertebral disc disease. Classes 0 and 1 were considered non-pathological. The Walker 
(2003) system is also sometimes recommended (see Steckel et al. 2006) for specifying 
vertebral osteophytosis, but it has one class fewer, and it is easier to combine classes than to 







Figure 3.6.2.1. Intervertebral joint disease grade 2 (Sager 1969) (Individual 10 from the Cathedral Church of 
Porvoo, mature male). Photo: Kati Salo 
 
For crude prevalence, missing information was recorded only when an individual did not have 
any vertebral body preserved well enough for the analysis. When an individual had just a few, 
or even only one, vertebral body preserved, intervertebral disc disease may be missed. 
Intervertebral disc disease does not markedly affect the preservation of the vertebral body. 
Intervertebral disc disease is related to osteoarthritis of the synovial joints, and therefore it is 
interesting to group the individuals suffering from one and/or the other of these conditions. 
True prevalence rates were counted for each vertebral section (cervical, thoracic, lumbar) 
separately. Vertebral classes were identified, but unfortunately just a few individuals had 
spines that were sufficiently complete to be able to identify the exact number of vertebrae. 
Vertebral curvature has been thought to be the reason why spinal joint disease is most 
commonly found in the fifth cervical, the eighth thoracic and the fourth lumbar vertebra 
(Roberts and Manchester 2005:139). But in this study it was not possible to arrive at this level 






3.6.3 “Enthesophytes” or enthesial changes 
 
Enthesial changes, named after Enthesophytes, can be described as musculoskeletal markers 
of stress at tendon ligament insertion points (See figure 3.6.3.1). The predisposing factors 
include age, hormonal and genetic factors, dietary variables, diseases such as DISH, and 
specific activities (Roberts and Manchester 2005:146). In other words, enthesophytes are not 




Figure 3.6.3.1. Enthesophytes in a patella (Individual 176 from area 10, Julin site in Turku, mature male). Photo: 
Kati Salo 
 
Enthesophytes were recorded as being either present or absent. A slight roughness of the 
entheseal attachment sites was not always recorded, but all clear enthesofytic formations with 
clearly visible bony spicules were counted as enthesophytes. Enthesophytes do not markedly 
affect preservation rates. In individual comparisons, poor preservation of bones may cause 
under-representation of enthesophytes, especially as the most common sites where 





After dental disease and osteoarthritis the most common paleopathological trait is usually 
trauma. Fractures are the result of any traumatic event that leads to a complete or partial break 
in the continuity of a bone. Acute injury, repeated stress, or underlying weakness (e.g. 
osteoporosis in the spine) may induce fractures (Roberts 2000a:337-339, Saarelma 2015, 
White and Folkens 2005:312). Trauma may also affect soft tissues and will not, therefore, 
necessarily be observed in the skeleton. Traumatic lesions may also be remodeled away, and 
childhood traumas in particular may be completely obliterated from the adult skeleton 
(Roberts 2000a:337).  Complications of traumas include non-union, pseudoarthrosis, necrosis, 
damages to blood vessels, nerves and other organs as well as osteoarthritis, and in open 
fractures also infections, periostitis and osteomyelitis (Roberts and Manchester 2005:86-94). 
Young adult males are more prone to trauma than females, and old females are more prone to 
trauma than old males (Larsen 1997:117, Ortner 2003:119, Roberts and Manchester 2005:98). 
This latter is due to the effects of osteoporosis (Roberts and Manchester 2005:95). Of the long 
bones, the radius and ulna are the most often affected, according to paleopathological studies 
(Roberts and Manchester 2005:100) (See figure 3.7.1-3.7.2). 
 
Traumas were recorded as present whenever visible. Traumas were observed on the cranium, 
long bones, and all other skeletal elements. The most comparative research can be found on 
cranial trauma, and after that long bone trauma. In Scandinavia, however, the whole skeleton 
is usually studied (Bennike 1985:55-117, Kjellström 2005:52). Post-mortem fractures were 
differentiated from real fractures (Lovell 1997, Walker 2001). Care was taken that only clear 
cases of perimortem fractures were included. The affected bone, the side, position, healing, 
and possible complications and outer appearance were recorded (Roberts and Connell 
2004:37, 2005:96, Steckel et al. 2006:27-29). Most traumas are also radiographed to be able 
to better estimate the fracture type (see Buikstra and Ubelaker 1994:144, Judd 2008, Merbs 
1989:161-163, Roberts and Connell 2004:37) and possible mechanism, any healing (linear 
angulation, apposition, and overlap), and possible care, such as reduction and splinting 
(Roberts and Manchester 2005:96). In individual comparisons, osteoporosis-related vertebral 
compression fractures were excluded, because they are not bound to one traumatic event and 
develop over a long time period (see the section on Osteoporosis below). Dental trauma was 
included only when the trauma affected more than half of the crown. Minor traumas related to 
biting something hard, rather than outside force-induced trauma resulting from an accident 
(reflecting physical environment safety, or occupation, etc.) or from interpersonal violence, 
were excluded. Osteochondritis dissecans, spondylolysis, and Schmorl’s nodes are discussed 
separately, although they may also have traumatic origins. Dislocations and myositis 
ossificans traumatica are included, since these are not found as often. No signs of trepanation, 
amputation, or scalping could be observed in the material. Greenstick fractures, often 
occurring in subadult individuals, are difficult to diagnose because they heal too well (Roberts 





   
Figure 3.7.1-3.7.2. Well healed fracture in the distal radius. This so-called Colles’ fracture is usually the result of 






Spondylolysis is often counted as a traumatic disorder, and it is often associated with 
physically demanding activities including hyperflexion, and with extension of the lower back 
in athletic pursuits such as gymnastics and dancing, but it may also have a hereditary 
component (Aufderheide and Rodrigues-Martin 1998:63-64, Larsen 1997:190-192, Merbs 
1989:170-171, Ortner 2003:147-148, Roberts and Manchester 2005:106, Waldron 2009:151-
152). It occurs when the neural arch is separated from the body of the vertebra (See figure 
3.7.1.1). It is most often found in the fifth lumbar vertebra (Larsen 1997:190, Merbs 
1989:169, Roberts and Manchester 2005:106). A complication where the vertebral body 
moves forward is called spondylolisthesis (Buikstra and Ubelaker 1994:122, Roberts and 
Manchester 2005:107). Males are usually more often affected than females, and the 
prevalence is often less than five percent of the population (Aufderheide and Rodrigues-
Martin 1998:63, Larsen 1997:192). 
 
  





Spondylolysis was counted as being present or absent for the purpose of crude prevalence 
rates, if at least one vertebra had been preserved well enough to make a diagnosis based on 
individual comparisons possible. Sidedness was also observed, if the condition was not 
bilateral. This pathology is not detrimental to the preservation of bones, and is easy to observe 
even in fragmentary remains. Individuals that did not have many lumbar vertebrae preserved, 
especially the fifth, may cause an under-representative bias.  The true prevalence rate is based 
on the minimum number of fifth lumbar vertebrae. 
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3.7.2 Osteochondritis dissecans 
 
Osteochondritis dissecans is an osteochondral fracture in which the fractured fragment may 
become incompletely or completely detached. It occurs most commonly in the glenoid and 
proximal surface of the first phalanx of the great toe (Waldron 2009:153-154) or distal femur 
(Aufderheide and Rodrigues-Martin 1998:82, Ortner 2003:352, Roberts and Manchester 
2005:121) (See figure 3.7.2.1). It is a condition of young adult or juvenile athletes, and may 
also have a hereditary component (Aufderheide and Rodrigues-Martin 1998:81-2). The 
condition is more common in males than females (Ortner 2003:351). 
 
  
Figure 3.7.2.1. Osteochondritis dissecans in a femoral condyle. A necrotic fragment of bone has healed back to 




Osteochondritis dissecans was recorded as being either present or absent. For the purpose of 
crude prevalence rates, the individual was counted as missing information only if no joints 
were preserved. If the individual had some, but not many, joints preserved, then 
osteochondritis may still be missed, especially if the individual did not have any preserved 
great toes, which are easily lost during excavation if the excavator lacks good anatomical 





3.7.3 Schmorl’s nodes 
 
Schmorl’s nodes are formed when damage to the vertebral endplate decompasses the adjacent 
nucleus, transferring the load onto the annulus, resulting in it herniating into the damaged part 
of the endplate (Waldron 2009:45) (See figure 3.7.3.1). Schmorl’s nodes are extremely 
common, especially in the lower thoracic and lumbar regions (Roberts and Manchester 
2005:140). A number of causes have been suggested for the generation of Schmorl’s nodes, 
and they are particularly common in those who impose great stress on their lower spine 
(Waldron 2009:45). Trauma, congenital, developmental, and degenerative changes, as well as 
some spine-weakening diseases (osteoporosis, Scheuermann’s kyphosis etc.) are often listed 
as predisposing factors (Burt et al. 2013:60-61, Kyere et al. 2012:2115-2116, Roberts and 
Manchester 2005:140-141, Junghans and Schmorl 1971). Schmorl’s nodes were discovered 
by George Schmorl as long ago as the 1920s, and his student continued his work after his 
death. Junghanns and Schmorl observed a prevalence of 38% (Junghanns and Schmorl 
1971:164). The modern Finnish population shows a lower prevalence of 17% (Takatalo et al. 
2012). Schmorl’s nodes have been used to detect physical stress and activity in 
paleopathological studies (Plomp et al. 2012:573). Schmorl’s nodes clinically relate to back 
pain (especially when co-occurring with other vertebral pathologies), which is a major health 
problem in modern societies (Faccia and Williams 2008, Kyere et al. 2012:2116). Therefore, 
Schmorl’s nodes are significant findings in paleopathology and should be studied more in 
order to help reveal the history of back pain. Males are often more affected than females, and 






Figure 3.7.3.1. Schmorl’s nodes (Individual 36 from area 10, Julin site, Turku, a young adult female). Photo: 
Kati Salo 
 
Schmorl’s nodes were recorded as present whenever observed. Otherwise it was recorded as 
absent.  Unfortunately, most of the vertebrae could not be identified so accurately as to 
specify the vertebral number, because most of the vertebral columns were not complete. For 
crude prevalence rates, missing information was recorded only when the individual did not 
have any vertebral body preserved well enough for analysis. When an individual has just a 
few, or even only one, vertebra preserved, Schmorl’s nodes may be missed. Schmorl’s nodes 
are also more common in the lower thoracic and upper lumbar spine, although no marked 
difference in the preservation of different segments of the spine was observed. Schmorl’s 
nodes do not markedly affect the preservation of vertebrae. True prevalence rates could not be 
established, because most of the spines were not complete enough to specify the vertebral 
number and the prevalence varies greatly between different thoracic and lumbar vertebrae. 
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3.8 Skeletal stress indicators 
 
3.8.1 Enamel hypoplasia 
 
Enamel hypoplasia is the term applied to a defect in the structure of tooth enamel resulting 
from a body-wide, metabolic insult sufficient to disrupt ameloblastic physiology. The enamel 
lesion has been called a biological window through which one can observe the long-term 
consequences of metabolic stress, providing a record from which investigators may infer the 
time at which the enamel hypoplasia formed and therefore the time of the stressful event that 
caused it (Goodman and Armelagos 1988, Alexandersen et al. 1998:14-16) (See figure 
3.8.1.1). 
 
Enamel hypoplasia is known to be associated with a wide variety of disorders, including 
rickets, scurvy, measles, smallpox, vitamin A or D deficiency, diabetes, birth injury, diarrhea, 
allergies, congenital defects, neonatal hemolytic anemia, maternal rubella, syphilis, and fever 
(Hillson 1996:165-166). Enamel hypoplasia has, in fact, been associated with nearly 100 
systemic conditions, but fortunately most of the causes are rare (Ogden 2008:284). Nutritional 
deficiency and starvation are the most frequently cited causes in the paleopathology 
(Aufderheide and Rodrigues-Martin 1998:407, Goodman and Rose 1990:88, Goodman and 
Rose 1991:279-293). Recently, enamel hypoplasia (as well as other conditions such as cribra 
orbitalia, periostitis, Harris lines, etc.) has been treated in archaeology as a non-specific 
skeletal indicator of stress (see for example Ribot and Roberts 1996, Lewis and Roberts 
1997). If the stress is severe enough it leads to death. Therefore, it should be borne in mind 
that these are the survivors of such childhood events (Wood et al. 1992). A high occurrence of 
enamel hypoplasia is typical for societies with an agricultural economy (Hillson 1996:176, 
Larsen 1997:52, Lukacs 1989:276). It is often also associated with the weaning age (see for 
example Hillson 1996:176). The female/male ratio varies from population to population 
(Larsen 1997:56). The peak of LEH (Linear Enamel Hypoplasia) is usually found at the age 
of 2-7 years (see for example Allmäe and Limbo 2010, Jatautis et al. 2011, Krenz-Niedbala 
and Kozlowski. 2013, Limbo 2006, Palubeckaite et al. 2002, Swärsted 1966:89). Crude 
prevalence rates in archaeological populations in Europe range from 16.5% to 100%, and true 





Figure 3.8.1.1. Linear enamel hypoplasia on right lower canine (Individual 47 from The 
Church of St. Jacob at Renko, young adult female). Photo: Kati Salo 
 
Linear Enamel Hypoplasia was recorded as present whenever it was visible and could be felt 
with a fingernail (Steckel et al. 2006:15). Otherwise it was recorded as absent. Pitted enamel 
hypoplasia (Hillson 1996:167, Ogden 2008:287) was recorded but not included in the 
analysis, as recommended by Steckel et al. (2006:15). More severe forms such as cuspal 
enamel hypoplasia or plane enamel hypoplasia (Hillson 1996:166-167, Ogden 2008:287) 
were encountered only in one individual, but were included in the analysis. The distance 
between Linear Enamel Hypoplasia and the Cement Enamel Junction was measured as 
suggested in the standards (Buikstra and Ubelaker 1994:56-57). Taking measurements was 
thought to be a better technique than dividing the crown into segments (Reid and Dean 2000), 
although this was suggested in the European standards (Roberts and Connell 2004:39), 
because teeth were worn and posterior teeth were also studied. In order to estimate the age of 
the formation of hypoplastic lines, Goodman and Rose (1990) regression equations were used. 
The regression equations of Goodman and Rose (1990) are basically the same as those of 
Swärsteds (Swärstedt 1966). Most standard methods do not radically differ from those of 
Schour and Massler (1944), from which they were developed (Goodman and Rose 1990:98-
99), although the timing of enamel defects is problematic because we are using modern data 
from populations which have different lifestyles/diets. Enamel hypoplasia is more prevalent in 
anterior teeth, and therefore it is often suggested that only instances in incisors and canines 
should be recorded (Steckel et al. 2006:15). In this case, however, the occurrence of enamel 
hypoplasia was recorded for all teeth (Buikstra and Ubelaker 1994:58), because there are 
more posterior teeth than anterior teeth in the material. For crude prevalence rates, missing 
information was recorded only when an individual did not have any teeth preserved well 
enough for analysis. Some individuals may have lost all their teeth that had enamel 
hypoplasia, especially the anterior teeth. Therefore, those individuals with fewer teeth, or 
even only one tooth, preserved for analysis may be biased towards not having as much enamel 
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hypoplasia. Although there may also have been only local trauma if only one tooth from an 
individual is affected (Aufderheide and Rodrigues-Martin 1998:407), these instances were 
included in the analysis as well, both because the number of teeth per individual was low and 
because local traumas are rare in archaeological populations (Goodman et al. 1980). True 
prevalence rates were counted for each tooth separately. Dental wear calculus or caries, 
especially in the cases of cuspal or plane enamel hypoplasia, may hide signs of enamel 




3.8.2 Cribra orbitalia 
 
Cribra orbitalia and porotic hyperostosis are often linked to each other and caused by bone 
marrow hyperplasia (Auderheide and Rodriques-Martin 1998:348-351). Orbital vault lesions 
include pitting/porosity (See figure 3.8.2.1).  
 
Cribra orbitalia is commonly associated with iron deficiency anemia. This association may 
not be straightforward, however (Brickley and Ives 2008:3, Waldron 2009:136). Iron is more 
easily absorbed from meat, even though it is present in green vegetables as well. Vitamin C or 
ascorbic acid also helps in iron absorption (Larsen 1997:29). Symptoms of anemia include 
fatigue, weakness, headaches, light-headedness, dyspnea, palpitations, and paresthesias 
(Stuart-Macadam 1989:214, Salonen 2014a).  Although iron deficiency anemia was proposed 
as the major cause of Cribra orbitalia (Stuart-Macadam 1985), later histological analysis 
revealed that the majority of cases are not due to iron deficiency anemia, but rather to 
infectious diseases, post-mortem erosion, and other causes (Wapler et al. 2004). Cribra 
orbitalia is often used as a general stress indicator, along with enamel hypoplasia and other 
pathologies. Hemolytic, megaloblastic and inherited anemias have also been suggested as a 
major cause (Walker et al. 2009). Inherited anemias (e.g. Sickle cell anemia and Thalassemia) 
are rare and more usual in Africa and the Mediterranean region than in European countries 
today. This is possibly because inherited anemias may provide protection from malaria 
(Roberts and Manchester 2005:233-234, Salonen 2014b). Widespread cases of malaria were 
last diagnosed in southwestern Finland in the 18th century, and the last known epidemic was in 
the years 1944-45 (Kallioinen 2005:74-76). Bone changes tend to be mild in clinical cases 
(Ortner 2003:369). Megaloblastic anemia, related to malabsorption of vitamin B12, is part of 
the Finnish Disease Heritage (Norio 2000:211-212). However, the most recent paper found on 
the subject (Oxeham and Cavill 2010) continues to argue that iron deficiency anemia is still a 
plausible candidate as a diagnosis in Cribra orbitalia, rather than these rarer types of anemias. 
Discussion on the causes will probably continue in the future, but it is not the aim of this 
thesis.  
 
Agriculturalists are supposed to have more anemia than hunter-gatherers (Roberts and 
Manchester 2005:226). Today, iron deficiency anemia appears to increase in warmer climates, 
as do the predisposing factors such as parasitism and diarrhea (Stuart-Macadam 1989:218, 
1998:53). Juveniles usually have a higher prevalence than adults (Larsen 1997:32, Roberts 
and Manchester 2005:231). The presence of cribra orbitalia in archaeological populations has 
been interpreted as a sign of the overall level of health and living standards, as well as of 
hygiene and sanitary conditions (Kozlowski and Witas 2012:407, Stuart-Macadam 1989:219). 
Tapeworm and other parasites that could also be causes of cribra orbitalia could be studied 
further from soil samples from the burial sites, but so far this has not been attempted in 
Finland. Cribra orbitalia is not usually found more in either sex to any statistically significant 






Figure 3.8.2.1. Cribra orbitalia (Individual 28 from The Church of St. Jacob at Renko, young adult female). 
Photo: Kati Salo 
 
Cribra orbitalia was classified using the method developed by Steckel et al. (2006:13), as “no 
orbits to be observed”, or “missing”, or “present less than one cubic centimetre”, or “present 
more than one cubic centimetre”. However, these classes were grouped later. The presence of 
cribra orbitalia was recorded using this four-step scale. For the true prevalence rate, if at least 
one of the orbital vaults was present, it could be counted as either present or absent, and 
otherwise as missing information. Only crude prevalence rates were given, but sides were 
recorded for possible future use, just in case the sidedness of cribra orbitalia is later 
discovered to answer future research questions. Sometimes cribra orbitalia is found on only 
one side, and, with respect to those individuals in whom the other orbit was not preserved, 
cribra orbitalia may be under-represented. 
 
Clear cases of porotic hyperostosis (symmetrical pitting/porosity and thickening) of the skull 
vault were not identified, but occasionally it requires radiographic methods for identification 
(Buikstra and Ubelaker 1994:121). Some especially well-healed cases may have been 




3.9 Metabolic diseases 
 
3.9.1 Scurvy and rickets 
 
Scurvy is a metabolic disease caused by the long-term insufficient intake of vitamin C or 
ascorbic acid (Aro 2009, White and Folkens 2005:323), which is found in fruit and 
vegetables. Most of the individuals under one year of age showed some pitting in the cranial 
sites, which are indicative of infantile scurvy, namely greater wing of sphenoid, posterior 
surface of the maxilla, coronoid process of the mandible, palatinal and alveolar processes, 
zygomatic, supraspinal scapula and orbital plates of the frontal (Ortner et al. 1997, Ortner and 
Mays 1998, Ortner 2003: 385-387, Brickley and Ives 2008:56-61, Mays 2008, Steckel et al. 
2006:35) (See figure 3.9.1.1 and 3.9.1.2). Scurvy can occur in any age group, but is most 
commonly found between the ages of 6 to 18 months (Kozlowski and Witas 2012:403). 
 
Rickets results from the insufficient intake of vitamin D in children; osteomalacia is the adult 
form. Vitamin D is needed for calcium absorption (Paakkari 2013). Signs of rickets are rarely 
observed in archaeological material, and most known cases are from England in the 17th 
century onwards (Ortner and Mays 1998, Mays 2008:220), but the co-occurrence of scurvy, 
the so called Möller-Barlow syndrome, may mask the signs of rickets. At least, no instances 
of major bowing of the long bones were observed. Sometimes it is difficult to determine 
whether the bending of a bone is the result of normal variation or the result of rickets (Mays 
2008:220). Some subadult individuals showed flared, cupped, and porous diaphyseal and 
costal ends, as well as persisting fontanelles (Stuart-Macadam 1989:208, Steckel et al. 
2006:35, see figure 3.9.1.3). It may also be that the outdoor lifestyle of past populations may 
have prevented rickets (Roberts and Manchester 2005:238). Scurvy and rickets are 





Figure 3.9.1.1. Palatinal porosity indicative of infantile scurvy. Photo:Sakari Kiuru, Helsinki City Museum 





Figure 3.9.1.2 Endocranial woven bone formation in the occipital, Pitting and porosity at the greater wing of 
sphenoid, coronoid process of the mandible, palatinal and alveolar processes and supraspinal scapula may be 
signs of scurvy. The posterior surface and alveolar process of the maxilla are partly destroyed by taphonomic 
destruction, because of porosity or more likely both. Photo: Markku Haverinen, National Board of Antiquities 






Figure 3.9.1.3 Flared, cupped, and porous diaphyseal and costal ends, as well as persisting fontanelles, may be 
signs of rickets. Photo: Markku Haverinen, National Board of Antiquities (Individual 3 from the Ryazan 








 “Osteoporosis is a skeletal disorder characterized by compromised bone strength 
predisposing to increased risk of fracture” (Stini 2003:63). Age-related bone loss is a global 
problem (Aurderheide et al. 1998:315, Parfitt 2003:11-14, Roberts and Manchester 2005:243, 
White and Folkens 2005:323). Peak bone mass is achieved in early adulthood and is 
maintained until menopause, when it gradually starts to diminish (Martin et al. 1985:233, 
Streeter and Stout 2003:91-94, White and Folkens 2005:323, Waldron 2009:118). 
Osteoporosis may be divided into two subtypes: Type 1 afflicts postmenopausal women's (51-
75 years old) trabecular bone, causing Colles’ and Vertebral fractures. Type 2 afflicts both the 
trabecular and cortical bone, occurs in both females and males over 60-75 years of age, and 
also causes more severe hip fractures (Aufderheide and Rodrigues-Martin 1998:314, Roberts 
and Manchester 2005:243, Vogler et al. 1992:1605, White and Folkens 2005:323, Waldron 
2009:119-120).  
 
Modern day Scandinavian countries have the highest reported incidence of hip fractures 
worldwide (Cooper et al. 2011). The exact cause is unknown, but causative agents include 
physical inactivity and loss of muscle strength, inadequate nutrition (esp. calcium and vitamin 
D), estrogen deficiency, nulliparity, aging, small bone size, genetics, use of chemicals 
(nicotine, caffeine, alcohol, some medicines e.g. cortison), and diseases such as rheumatoid 
arthritis (Agarwal and Stuart-Macadam 2003:107-108, Brickley 1997:50-56,  Heaney et al. 
2000, Martin et al. 1985:230-236, Nelson and Villa 2003:53-58, Parfitt 2003:11-14, Roberts 
and Manchester 2005:243, Stini 2003:63-64). Archaeologically, nutrition's relation to 
osteoporosis has been one of the key research interests (Agarwal and Grynpas 1996:424, 
Huss-Asshmore et al. 1982: 423-425, Martin et al. 1985:234). Osteoporosis has become a 
major worldwide public health problem in modern societies (Stini 2003:63). The most likely 
reasons for this are that people live longer, lead more sedentary lives, and have more indoor 
lifestyles, as well as an increasing nulliparity in developed countries, and increased use of 
chemicals that were rare (e.g. caffeine) or non-existant (e.g.cortison and other medicines) at 
the time of the sites in this study. Osteoporosis has a negative association with osteoarthritis 
medically, and in some studies also archaeologically (Agarval 2001:28,116), but some 
archaeological studies show no or even a positive association (Brickley and Waldron 
1998:279-283). A negative association may be explained by either too little or too much 
exercise as one of the main causes in these diseases, as stated above, although most of the 
pathologies usually have a positive association rather than a negative one. No association 
between Cribra orbitalia and Bone Mineral Density (BMD) in archaeological populations has 




There are two ongoing studies related to osteoporosis using the material in this study. The first 
study is measuring cortical and trabecular BMD in subadult bones with PqCT (Salo et al. 
ongoing). In the second study, radiographic images taken for this thesis are being measured 
for cortical thickness in both children and adults (Karhu et al. ongoing).  
 
However, in this study, osteoporosis type 1 related fractures (Colles’ and vertebral crush 
fractures) were counted as osteoporosis (Grainer 1992: 1065, Waldron 2009:120). Also 
biconcave or wedge-shaped vertebra (type 2 osteoporosis) were counted as osteoporosis 
(Grainger and Allison 1992:1065, Greenspan 2000:789). Colles’ fractures cannot be 
considered as diagnostic for osteoporosis, and they can also be caused by high velocity in the 
healthy bones (Roberts and Connell 2004:38). Evidence of osteoporosis-related fractures, 
especially hip fractures, are rare archaeological finds, despite the age-dependent bone loss 
(Agarwal and Grynpas 1996:423, 428, Brickley 2002). Also it is a type II or senile 
osteoporosis fracture type (Waldron 2009:120) and that may explain why it is rare in 
archaeological populations. In this material, no hip fractures could be found. A hip fracture is 
such a serious fracture that the probability of finding a healed instance among archaeological 
skeletons  is very low (Brickley 1997:70, Brickley 2002:364-371, Mays 2008:235). As 
previously mentioned, perimortem fractures are more difficult to differentiate from 
postmortem fractures archaeologically than are ante mortem fractures with signs of healing. 
Colles’ fracture of the wrist is often related to low bone mineral density, and it usually follows 
a fall on the outstretched hand. Vertebral fractures (most often of the 4th lumbar vertebra) are 
slowly-developing crush fractures of the anterior vertebral body (Brickley and Agarwal 
2003:158). The anterior and posterior height of the vertebral body was measured. If the 
anterior height of the vertebra was more than 25% less than the posterior height of the 
vertebra, it was considered to be an osteoporotic fracture (McKiernan 2003). Osteoporosis is 
highly detrimental to the preservation of bones, so the prevalence of this condition may have 
been considerably higher than it may seem from fracture prevalence. In addition, osteoporotic 
fractures occur in the sites that are weakest in the body, and therefore identification requires 
optimal preservation of bones. As we can see from figure 3.1.1, the distal radius, the neck of 
the femur, and vertebrae are not preserved as well as the diaphysis of the long bones, for 
example. Only crude prevalence rates were counted. 
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3.10 Infectious diseases 
 
Bone can react to a disease in only two ways, either by forming new bone (osteofytic, figure 
3.10.1) or by destroying old bone (lytic). Active lesions can be separated from healed lesions, 
and slowly-developing processes from rapid ones. Therefore, establishing the anatomic 
distribution of skeletal changes (lytic or osteofytic) is essential in any attempt to make a 
differential diagnosis. Making a differential diagnosis (listing all the possible causes that may 
lead to the observed skeletal changes) is essential, since many other sources of evidence (such 
as patients' symptoms and laboratory tests) are not available (see for example Aufderheide 
and Rodrigues-Martin 1998, Ortner 2003, Roberts and Manchester 2005, Waldron 2009). 
 
Signs of periosteal new bone formation in adults are often linked to infectious diseases (and 
even named periostitis), although they may be caused by various other factors such as trauma 
(Ortner 2003:88-92, 206-209, Ortner 2008:196, Waldron 2009:115-116, Weston 2012:503) 
(see figure 3.10.1). Periosteal new bone formation is often referred to as a general nonspecific 
stress indicator (Ortner 2003:209, Roberts 2003:148), but it has been pointed out that the 
human body cannot produce new bone when it is stressed (Weston 2012:506). Therefore, 
periosteal new bone formation is a non-specific pathological condition likely to be more often 
related to infectious diseases than to other pathologies. Skeletal crude prevalence varies from 
around 3 or 6 percent to 60 or 70 percent (Weston 2012:499) and in general males are more 
afflicted (Larsen 1997:92, Ortner 2003:116, Roberts 2005:173). But clinically lesions are 
rarely observed (Ortner 2003:207). Because children are actively growing, they have new 
bone formation that may be difficult to differentiate from periostitis (Lewis 2000:42). 
 
Signs of periostitis were searched for in the whole skeleton, and especially in the tibias, which 
are the most frequent sites. Sinusitis was recorded only when facial bones were broken and 
the sinuses could be seen without special equipment (Roberts and Connell 2004:37). The 
same applies to endocranial woven bone formation. These will hopefully be studied in the 
future with the help of an endoscope. The bones involved with periostitis, and their positions, 
size, and appearance were recorded. Only crude prevalences were counted. Problems 
encountered in diagnosing were missing bones, especially the tibia, and also - even if most of 
the bone was present – the fact that the periosteal surface may have been preserved only to 
varying degrees. This made the counting of true prevalence pointless. Also, many of the Julin 
site individuals were missing lower leg bones due to the excavation methods described in the 
materials chapter. Moreover, as the tibia is the most usual site for this pathology to be found, 
the true prevalence rate would have been underestimated (Larsen 1997:85, Roberts 
2000b:148). Altogether 39 individuals with possible signs of infectious disease were selected 
for pathogen aDNA studies: see below (3.14 Molecular analyses). 
 
There are many infectious diseases that only affect soft tissues, and even the ones that show 
skeletal changes are not found in all the individuals with the disease (Aufderheide and 
Rodrigues-Martin 1998:117-118, Roberts 2000b:145). Most infections involving skeletons are 
derived from bacteria, and only rarely from fungi and parasites. But even some viruses (e.g. 
poliomyelitis, smallpox) may leave marks on skeletons (Aufderheide and Rodrigues-Martin 
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1998:117-118, 200-212, Roberts 2000b:146, Waldron 2009:109-111). Signs of specific 
infectious diseases, namely syphilis, possible tuberculosis, and osteomyelitis were studied. 
The classification according to the most probable cause is based on Rogers and Waldron’s 
paper (1989). No signs of leprosy (rounding of the nasal cavity, maxillary anterior alveolar 
resorption, palatal pitting or reduction of phalanges and metatarsal bones) could be observed. 
The presence of leprosy may be influenced by latitude, since it has been more prevalent in 
southern Scandinavia than northern Scandinavia (Boldsen 2009). A leprosy diagnosis requires 
preservation of hand phalanges, foot phalanges, and the facial skeleton (Rogers and Waldron 
1989). Leprosy is also detrimental to the preservation of these phalanges (and the facial 
skeleton), so without careful excavation of these small anatomical elements diagnosis is 
impossible, and therefore may be underrepresented. Also, tuberculosis produces mainly lytic 
changes (in the spine, hip, and knee joints) (Ortner 2008:199), and therefore it may be under-
represented for taphonomic reasons. Treponemal disease was diagnosed when caries sicca in 
the skull bones and new bone formation in the tibia could be observed. Tuberculosis was 
suspected when the hip joint had lytic changes or the vertebrae showed enlarged nutrient 
foramina or abscesses, and also when individuals exhibited calcified pleura and/or periosteal 
reactions in the pleural surfaces of the ribs, even though these are not specific to tuberculosis 
(Waldron 2009:117, Steckel et al. 2006:34). No Potts disease (e.g. Aufderheide and 
Rodrigues-Martin 1998:136, Ortner 2008:199-200) of the spine, definitely indicative of TB, 
could be found. Infectious diseases are linked to malnutrition, crowding, poor sanitation, 
environmental factors, genetics, and increases in trade, contact, urbanization, and 




Figure 3.10.1. Woven and lamellar bone formation can indicate infectious disease, as well as some other disease 
categories. New bone formation in adults is however always pathological. A more specific diagnosis should 
always be made with the anatomical distribution of the lesions in mind (Individual 45 from the Porvoo Cathedral 





3.11 Congenital defects 
 
Some rarer congenital anomalies were registered, for example neural arch defects (Barnes 
1994:117-125), (see figure 3.11.1), sacralization and lumbalization (Barnes 1994:108-113). 
Congenital abnormalities were grouped together in individual comparisons and counted as 
present or absent (Barnes 1994). Congenital anomalies are more usual near the midline or 
central nervous system of an individual (Barnes 1994). The bones of the thorax are more 
fragile, and therefore congenital anomalies may be underrepresented. Some congenital 
anomalies may be more detrimental to preservation than others, and some may be difficult to 
recognize if they are poorly preserved or in pieces. 
 
Metopism (Barnes 1994:148-152), sutural bones (Barnes 1994:140), supernumerary teeth, the 
fusion of sacrum and coccyx (Barnes 1994:114), or fusion of foot phalanges were registered, 
but not counted as congenital anomalies, since these anomalies were common and thought to 
be minor, rather non-metric traits. In addition, the fusion of bones may also be caused by 
trauma or joint disease. Spondylolysis was also treated separately (see above under trauma). 
 
   




3.12 Neoplastic disease 
 
Primary bone tumors are uncommon, and benign tumors are much more common than 
malignant tumors (Waldron 2009:168). The most common finds in archaeological materials 
are button osteomas in the skull vault (see figure 3.12.1-3.12.2) and osteoid osteomas in the 
tibia/femur. Button osteomas usually have a prevalence of one percent (White and Folkens 
1991:249). Osteoid osteomas require radiography for diagnosis (Anderson 2000:199).  
 
  
Figure 3.12.1. Button osteoma Photo: Sakari Kiuru, Helsinki City Museum (Individual 237 from the Helsinki 




Figure 3.12.2. Osteoma in the frontal bone near the metopic suture. Photo: Markku Haverinen, National Board of 
Antiquities. (Individual 5, excavation area 9 (2003 excavations) from the Ruined Chuch site in Pälkäne, KM). 
 
Neoplasms were recorded as present or absent. The bone, location on the bone, size, and 
appearance were thoroughly described. Only crude prevalences were counted. In individual 
comparisons, missing information was not recorded because almost any bone could show 
signs of neoplastic disease. In poorly preserved individuals, neoplastic conditions may 
therefore be missed. Some tumors, especially malignant tumors, may also be detrimental to 




3.13 Paleoimaging methods 
 
Pathologies were photographed as thoroughly as possible whenever they were observed. 
Dental diseases were so frequent, however, that it was not thought worthwhile to take photos 
of all calculus, periodontal disease, dental wear, or even caries. All the other pathologies were 
photographed. In some sites it was possible to use a professional photographer to help to take 
the photos. Markku Haverinen, a photographer from the National Board of Antiquities, took 
excellent quality images of the Pälkäne, Hamina, and some Mikkeli bones. Sakari Kiuru, a 
photographer from the Helsinki City Museum, also took some excellent quality images of the 
Helsinki Senaatintori bone finds in 2012. Other photos were taken by the author with varying 
degrees of success and with a poorer quality camera. 
 
Altogether 217 individuals from Porvoo, Renko, Pälkäne, and Hamina were comprehensively 
radiographed at the Department of Forensic Medicine, University of Helsinki. Only left 
femurs and mandibles were not radiographed (see below). In addition, some pathological 
bones from the Turku Julin site were radiographed to help in making differential diagnoses. I 
did not get permission to radiograph all the bones from the Turku Julin site, because aDNA 
may be damaged by radiation (Wanek et al. 2012:326). For the same reason, left femurs and 
mandibles were omitted from the comprehensive radiological investigation of 217 
individuals. The Hospital of Children and Adolescents provided me with a few CT scans of 
the bones to help in refining differential diagnostics. As far as is known, medical imaging 
techniques (radiography, computed tomography etc.) are non-destructive techniques with 
respect to tissue at both the macro and cellular levels (Wanek et al. 2012:327). Therefore, it is 
of vital importance to develop these methods further to save valuable skeletal collections from 
destructive methods. In addition, if bones must be reburied for ethical reasons, at least some 
documentation will be preserved for the purpose of restudying the bones or even applying 
new methods. There are thousands of defined measurements and non-metric traits that can be 
taken from the skeleton, and there is no possibility to record all this data when performing a 
basic osteological analysis. For example, the robusticity of muscle attachment sites, the 
cortical thickness, or some inherited non-pathological traits may be measured/recorded from 
CT scans, even if the bones are reburied. 
 
All skeletal elements, except for the left femora and mandibles as mentioned above, have 
been radiographed digitally at the Department of Forensic Medicine, University of Helsinki. 
The imaging parameters were tube voltage 50 kV and tube current 2-5 mAs. Radiologist Anna 




3.14 Molecular analyses 
 
Samples for different types of molecular analysis have been provided during this PhD thesis 
work. Mycobacterium tuberculosis aDNA analyses were provided for an international 
research group (Prof. Charlotte Roberts) which is studying the evolution of bacterial DNA in 
order to develop more effective antibiotics for the current mutations. Moreover, pathogen 
aDNA samples were provided for Tübingen University (Kerttu Majander). Samples from 39 
individuals, including those with identified specific infections and those with lesions where 
infectious disease is a likely differential diagnostic option (calcified pleura, sinusitis, 
endocranial woven bone formation, periostitis etc.) were provided for pathogen aDNA 
analysis. This was done to obtain a better understanding of the skeletal changes observed, and 
to be able to study the evolution of pathogen DNA through time in order to better understand 
current and future mutations. Stable isotope and C14 samples have been provided from more 
than 20 individuals, mainly for the University of Helsinki radiocarbon laboratory (Oinonen 
2015). 
 
No destructive methods, such as paleohistopathology, or other aDNA or istotopic analyses, 
were carried out. The consensus was that destructive sampling was better left for future work.  
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3.15 Statistical methods 
 
Crude prevalences were counted simply by dividing the number of individuals with condition 
X by the total number of individuals available for studies of condition X, and multiplying by 
100. True prevalences were counted by dividing the number of skeletal elements with 
condition X by the total number of skeletal elements available for studies of condition X, and 
multiplying by 100. Therefore, they are presented as percentages. 
 
Finally, statistical analyses were carried out to test the statistical significances between the 
above-mentioned pathologies with respect to age class, sex, stature, site, and to each other, 
and to test hypotheses, using the Statistical Package for Social Sciences (SPSS 18 PASW) 
statistics program. Descriptive statistics (Crosstabs), statistical testing (Chi-square, T-test), 
correlations, and statistic modeling (Binary Logistic regression) were also used. A 95% 
confidence interval was applied, since it is the most widely used confidence interval in 
comparative studies in bioarchaeology (Waldron 2007:83). When the p-value was under 0.1, it 
is mentioned in the text, although not considered statistically significant. 
 
The chi-square (X2-test) was used to test differences between sexes, between two age-classes 
(e.g. young and old adults), sites (e.g. coastal and inland sites), and the coexistence of two 
pathological lesions. The T-test was used to test possible mean stature differences between 
individuals that had, or did not have, some pathology. As some of the sites seemed to have 
statistically significant differences in age progressive diseases, and also differences in age 
structure, it was essential to make a statistical model and use the presence of pathological 
lesion (yes/no) as a dependent variable. In the model, age at death classes, sex, and 
preservation of the bones were controlled to see if the differences could be explained solely 
by age at death, sex, or taphonomy. Also, as some age-progressive diseases showed 
statistically significant coexistence, it was essential to control for age at death. 
 
Statistical modeling is especially important when dealing with age-progressive diseases, and 
the use of Generalized Linear Models is recommended for this purpose (Nikita et al. 2013). 
Binary logistic regression is an example of a Generalized Linear Model, and this method has 
been particularly recommended for bioarchaeological studies (Baker and Pearson 2006). 
Binary logistic regression is well suited to situations in which the object of study or dependent 
variable can be coded 0 or 1 (e.g. pathology present or absent), and in which explanatory 
(independent) variables can be continuous (e.g. stature, number of preserved skeletal 
elements), categorical (e.g. sex, site etc.), or dichotomous (e.g. males or females).  
 
The original data is presented in Appendix 9, as crosstabs. 
 
The hypotheses followed the form: 
H0 Females and males have an equal prevalence of condition X. 
H1 Females have a higher/lower prevalence of pathology X than males. 
H0 Age-at-death classes have an equal prevalence of condition X. 
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H1 Age-at-death classes have a higher/lower prevalence of pathology than other age at death 
classes. 
H0 Shorter and taller individuals have an equal prevalence of condition X. 
H1 Shorter individuals have a higher/lower prevalence of pathology X than taller individuals. 
H0 Sites A and Y have an equal prevalence of condition B. 
H1 Site A has a higher/lower prevalence of condition X than site B. 
H0 Coastal and inland sites have an equal prevalence of condition X. 
H1 Coastal sites have a higher/lower prevalence of condition X than inland sites. 
H0 Sites that were only in use before the 1650s, and sites that were still in use in the 18th  
or even at the beginning of the 19th century, have an equal prevalence of condition X. 
H1 Sites that were only in use before the 1650s have higher/lower prevalence of condition X 
than sites that were still in use in the 18th or even at the beginning of the 19th century. 
H0 Individuals with condition X have an equal prevalence of condition Y. 










In total, 555 individuals were selected for this study. Of these, 321 were adult individuals and 
the remaining 234 were subadult individuals. 148 were estimated as females or possible 
females, and 140 as males or possible males. 
 
4.1.1 Sex distribution 
 
The two sexes were equally distributed throughout the material. Only a few more adult 
individuals were estimated as female or possible female than as male or possible male (see 
Figure 4.1.1.1).  
 
Figure 4.1.1.1. Estimated sex distribution.  
The excavation sites did not display any statistically significant differences between the sexes 
(Figure 4.1.1.2). The only exception was Hamina, where there were only four adult 




Figure 4.1.1.2. Estimated sex distribution at different sites.  
 
There were just a few more young adult females or possible females than young adult males 
or possible males, and the same applied to senile individuals. But with respect to mature 
individuals there are a few more males than females (Figure 4.1.1.3). It may have been that 
more adult females died at their fertile age than did males in the same adult age class. But if 
they survived, they may have had a longer life expectancy than the average male. However, 
these differences were not statistically significant. Therefore, when comparing the pathology 
of different adult age at death classes, it was not necessary to take account of the fact that 
there were more females than males in some adult age classes. The sex of children could not 
be assessed without aDNA analysis. 
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 Figure 4.1.1.3. Estimated sex distribution in different adult age at death classes. 
 
The differences in stature between males and females were statistically significant (p-value 
0.000), as expected. The undetermined sex category contained a greater number of shorter 
individuals than taller ones (Figure 4.1.1.4), which may be explained by higher proportions of 














4.1.2 Age at death 
 
Most of the sites display a similar paleodemographic profile. There is often a peak in the 
number of individuals who died in the Infant and Infans I age-at-death classes (0-1 years and 
0-7 years), after which the numbers of deaths declined considerably in the Infans II and 
Juvenile age-at-death classes (5-14 years and 10-24 years). Most of the sites show that the 
greatest number of individuals died as Young Adults (18-44 years), and that the next greatest 
number died as Mature Adults (35-64 years), after which there were far fewer deaths in the 
Senile Adult age-at-death class (ca. 50-70 years). It has to be borne in mind that the bones of 
the very young and the very old are the most fragile, and may have disappeared totally or to 
such an extent that age estimation is not possible. The “Adult” class consists of adult 
individuals whose age could not be estimated more precisely. Especially in Pälkäne there 
were many incomplete individuals with only some bones of the lower extremities surviving, 
and therefore no estimation was possible. At the Porvoo Cathedral site and the Ryazan 
Regiment site in Hamina, where the bone preservation is excellent, the proportion of infants 
who died within their first year is higher than the proportion of Infans I individuals who died 
within their first seven years.  
 
Age at death was found to be statistically significantly different between sites, and therefore, 
when comparing the sites' age-progressive diseases, these differences in the 
paleodemographic profiles must be taken into account. Most of the individuals in this study 
died as young adults, or as mature adults, or as children aged 0-7 years (Infans I). Older 
children and juveniles are represented less often, and there are only a few represented who are 




Figure 4.1.2.1. Paleodemographic profile. 
 
The paleodemographic profile of the coastal towns differs from that of the inland parishes 
markedly (Figure 4.1.2.2). The coastal towns have younger individuals than the inland sites. 
At the inland sites, especially Pälkäne, it was impossible to specifically determine the age at 




Figure 4.1.2.2. Age at death class distribution between coastal and inland sites. This graph includes the whole 
study assemblage. 
 
There is not such a clear trend between the sites that were in use before the mid-17th century 
(the Kirkkailanmäki, Tuukkala, and Julin sites) and the sites that were used up to the 18th or 
19th centuries (Figure 4.1.2.3). The sites that were used before the mid-17th century seem to 




Figure 4.1.2.3. Age at death frequencies between sites that were only in use before the 1650’s, and sites that were 
still in use in the 18th or even at the beginning of the 19th century. 
 
Differences in stature between the adult age at death classes were not statistically significant. 








The oldest site in this study, the Kirkkailanmäki site in Hollola, seems to have a lower mean 
stature than the other sites (Figure 4.1.3.1). This is especially true for females.  There was, 
however, no statistically significant difference in stature between the sites that were only in 
use before the 1650’s and the sites that were still in use in the 18th and 19th centuries. There 
was a surprisingly short average stature at the Pälkäne Church site. Also, the eastern sites 
(Lappeenranta, Hamina) seem to show a lower mean stature than the contemporaneous 
western sites (Figure 4.1.3.1). There was no statistically significant difference between the 
eastern and western sites. The coastal and inland sites did not show any clear differences in 
stature. 
 
Figure 4.1.3.1. Stature estimations at different sites. 
 
Before going further into the paleopathological analysis, we must conclude that, with respect 
to the four variables (age at death, sex, stature, and site) and their six possible combinations, 
only two had statistically significant differences, namely age at death and site, and also sex 






4.2.1 Preservation of teeth and alveoli by sex 
 
The state of preservation of the teeth and alveoli affect the prevalences of caries, calculus, 
periapical lesions, AMTL, and enamel hypoplasia. 
 
In general, in the study assemblages, mandibular teeth seem to be somewhat more numerous 
than maxillary teeth. This may be at least partly explained by missing calvariums in the 
material from the Tuukkala site in Mikkeli (see Materials chapter), and partly due to maxillary 
teeth falling out of the jaws and getting lost post-mortem more easily. Canines are the most 
frequently found teeth. Third molars are the least frequently found, followed by first incisors. 
Third molars may be congenitally missing or unerupted, as well as missing ante- or post-
mortem. First upper incisors have short and straight roots and therefore may fall out of their 
sockets most easily post mortem (see Figure 4.2.1.1).  
 
There is no difference between the sexes concerning the preservation of teeth. Both have, on 
average, more than half of their teeth (16.8 teeth) preserved. Females have more teeth 
preserved in most of the tooth classes, the exceptions being lower molars, the lower first 
incisor, and the third upper molar. But the differences are small (see Figure 4.2.1.1). There are 
also more females or possible females represented in the material than males or possible 
males, and this may explain most of the difference. We will come back, in the Ante Mortem 
Tooth Loss section, to the question of why females have fewer mandibular molars than males 
have. 
 
Figure 4.2.1.1. The number of teeth preserved for analysis from females or possible females, and from males or 




There is no statistically significant difference between the sexes concerning the preservation 
of the alveolar bone, although women seem to have slightly more of the jaws preserved (see 
Figure 4.2.1.2). 
  
Females consistently had more alveolar bone (average 22.6 alveoli/individual) preserved 
compared to males (average 20.4 alveoli/individual) at all locations. In general, the lower 
jaws are better preserved than the upper jaws (see Figure 4.2.1.2). This may be at least 
partially explained by missing calvariums at the Tuukkala site in Mikkeli (see Materials 
chapter). Also, the mandible is composed of thicker bone than the maxilla.  
 
 





4.2.2 Preservation of teeth and alveoli by age at death 
 
There are differences in the number of teeth surviving in each age at death class, especially in 
the adult age at death classes (Figure 4.2.2.1). Young adults have more than two thirds of their 
teeth preserved, while senile adults have less than one third. A T-test shows highly significant 
differences between young and mature adults (p-value 0.000). Also, mature adults have a 
statistically significant lower number of teeth available for analysis (p-value 0.041) than 
senile adults have. But as there are only 24 senile adults, the significance is not higher. Those 
adults for whom a precise age estimate has not been possible have an average of only one 
tooth preserved per individual. The youngest infants (under one year of age) have fewer teeth 
preserved than older children. At that age, the permanent teeth are not fully mineralized, are 
especially tiny, and may easily be lost in excavations.  
 
 
Figure 4.2.2.1. Mean number of teeth in age at death classes.  
 
The lower canine is the most frequently found tooth in all age at death classes. Third molars, 
especially upper third molars, are found the least often in both young and mature adults, but 





Figure 4.2.2.2. Number of teeth in different age at death classes available for analysis. 
 
Although young adults seem to have both more maxillary teeth and more mandibular teeth 
than old adults, the disparity is greater in the case of maxillary teeth (see Figure 4.2.2.3). It 
may be partly that old adults' teeth are more loosely attached to the maxilla and are therefore 
more easily lost post-mortem, and partly also that the maxillary bone is more fragile and is 
not preserved as well, as we will see later. 
 
 
Figure 4.2.2.3. Number of teeth in young and old adults available for analysis. 
 
There are differences in the number of alveoli available in each age at death class. The 
number of available alveoli increases until young adult age, after which it decreases until the 
senile adult category. Adults for whom a precise age estimate has not been possible have the 
least alveolar bone preserved (see Figure 4.2.2.4). The differences between adult age at death 
classes (between young and mature adults and between mature and senile adults) are not 





Figure 4.2.2.4. Mean number of alveolar sockets available for observation in age at death classes. 
 
At each site, young adults have a greater amount of preserved alveolar bone than older adults 

















4.2.3 Preservation of teeth and alveoli by site 
 
There are more teeth per individual preserved in the Church of St. Jacob at Renko and in the 
Senate Square site in Helsinki, and fewer teeth preserved per individual in the Old Church of 
Pälkäne and at the Tuukkala site in Mikkeli. Taphonomic factors and also paleodemographic 
differences between the sites seem to explain this distribution (Figure 4.2.3.1).  
 
The pattern of alveolar bone preservation is similar to that of tooth preservation at the 
different sites. The Church of St. Jacob site at Renko again shows the best preservation, while 
the Tuukkala site in Mikkeli and the Ruined Old Church site in Pälkäne show the worst 
preservation of alveolar bone (Figure 4.2.3.2). 
 
 




Figure 4.2.3.2. Mean number of alveolar sockets preserved per individual at different excavation sites. 
 
Coastal sites have a significantly (p-value 0.000) higher number of teeth (average 16.4 
teeth/individual) preserved than inland sites have (average 12.7 teeth/individual) (see Figure 
4.2.3.3).  This can be explained by paleodemographic and taphonomic differences (see 
Materials chapter). The difference between coastal sites and inland sites is greatest in first 
molars and incisors, and smallest in third molars.  As coastal towns have greater numbers of 
children and young adults, there are also more of the teeth that erupt earlier and that are often 




Figure 4.2.3.3. Number of teeth preserved at coastal and inland sites. 
 
There is a statistically significant greater amount of the alveolar bone preserved in the coastal 
sites (average 18.5 alveoli/individual) than in the inland sites (average 14.8 alveoli/individual) 
(p-value 0.001), just as there was in teeth (Figure 4.2.3.2). This may be explained by the same 
paleodemographic and taphonomic differences. 
 
There are no major differences between coastal and inland sites in the location of the alveolar 
bone preserved. The difference between coastal and inland sites is largest in first lower molars 
and smallest in third lower molars (see Figure 4.2.3.4). This may be explained by coastal sites 
having more infant jaws that have not yet developed alveoli for third molars. 
 
 
Figure 4.2.3.4. Number of alveolar sockets at coastal sites and inland sites. 
 
The sites that were only in use before the 1650’s (average 14.4 teeth/individual), and the sites 
that were still in use in the 18th or even at the beginning of the 19th century (average 15.3 
teeth/individual), do not have a statistically significant different number of teeth. Sites that 
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were only in use before the 1650’s (average 17.8 alveoli/individual), and sites that were still 
in use in the 18th or even at the beginning of the 19th century (average 16.3 alveoli/individual), 
do not have a statistically significant different number of alveoli. Sites that were only in use 
before the 1650’s have more lower jaw first and second molars as well as second incisors, but 
fewer numbers of all other teeth. The fact that the lower jaw is more numerous in the older 
sites may be related to the missing calvariums at the Tuukkala site in Mikkeli (see Materials 
chapter) or general preservation. Sites that were only in use before the 1650’s have more of 
the alveolar bone preserved in the lower jaw.   In the upper jaw the situation is more equal, 
and in the upper molars the situation is even vice versa. We will come back to this question 
with respect to AMTL.  
 
4.2.4 Summary of the preservation of teeth and alveoli 
 
Different sites and age at death classes have different numbers of teeth and alveolar sockets 
preserved. On the other hand, there are no statistically significant differences in the numbers 




4.2.5 Preservation of the vertebrae 
 
Preservation of vertebrae especially effects the identification of vertebral osteoarthritis, 
intervertebral disc disease, and spondylosis, but also Schmorl’s nodes and osteoporosis 
prevalence. The arch of the vertebra is preserved better than the body of the vertebra in 
thoracic, lumbar, and cervical vertebrae. In general, vertebral arches are preserved better than 
vertebral bodies (see Figure 4.2.5.1). This is natural, since the vertebral arch is mostly 
compact bone and the body mostly cancellous bone. 
  
 
Figure 4.2.5.1. Number of vertebral bodies and arches that have been more than half preserved. 
 
There is no statistically significant difference in the preservation of the vertebral body or arch 
between females and males. Females have an average of 11.3 vertebral bodies and 12.3 
vertebral arches preserved per individual, while males have an average of 12.0 vertebral 
bodies and 12.9 vertebral arches preserved per individual. 
 
Cervical vertebrae are found more often in females than males, and thoracic and lumbar 
vertebrae are found more often in males than females (Figure 4.2.5.2 and 4.2.5.3). The fact 
that cervical vertebrae seem to be more common in females than males may be at least partly 
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explained by the excavation methods used at the Turku Julin site (see Materials chapter), and 
the fact that there were more females than males estimated from that site. Thoracic and 
lumbar vertebrae may also be more fragile than smaller cervical vertebrae, especially in 
females. The differences are small, however, and may be explained by coincidence. 
 
Subadults have fewer vertebral arches and bodies preserved than young and mature adults. 
Infant's vertebral bodies are not easy to identify to the vertebral classes level, and therefore 
they are under-represented. Young adults seem to have more vertebrae than mature and 
especially senile adults. However, there is no statistically significant difference between the 
preservation of young and old adults' (mature and senile) vertebral bodies or arches. There 
were also no statistically significant differences between the preservation of young and 
mature adult vertebral bodies or arches, nor between mature and senile individuals' vertebral 
bodies or arches (see Figures 4.2.5.2 and 4.2.5.3). There is no major difference in the 
preservation of different vertebrae in adult age at death classes. 
 




Figure 4.2.5.3. Mean number of vertebral arches in each age at death class. 
 
The Church of St. Jacob site at Renko has the most vertebrae preserved per individual, 
followed by the Cathedral Church site in Porvoo and the Julin site in Turku. All of these sites 
have more than half of the vertebral columns preserved. The Kirkkailanmäki site in Hollola 
has the fewest vertebrae per individual preserved, followed by the Senate Square site in 
Helsinki, the Tuukkala site in Mikkeli, and the Old Church site in Pälkäne (see Figures 4.2.5.4 








Figure 4.2.5.5 Mean number of vertebral arches per individual in different excavation sites. 
 
The coastal sites have significantly more preserved vertebral bodies (average 11.1 vertebral 
bodies/individual) (p-value 0.000) and arches (average 12.7 vertebral arches/individual) (p-
value 0.000) than inland sites have (average 7.2 vertebral bodies/individual and 7.9 
arches/individual). This is likely due to differences in taphonomy and demography. In general, 
the coastal sites have more of each type of vertebrae than the inland sites. There are some 
small differences, such as the coastal sites having fewer lumbar vertebrae than cervical 










Figure 4.2.5.7. Number of vertebral arches in the coastal and inland sites. 
 
Sites that were only in use before the 1650’s have a statistically significant greater number of 
vertebral bodies (average 10.6 vertebral bodies/individual) (p-value 0.017) and arches 
(average 12.0 vertebral arches/individual) (p-value 0.006) preserved than sites that were still 
in use up to the 18th or 19th centuries (average 8.7 vertebral bodies and 9.8 arches/individual). 
It is interesting to note that the difference is mainly because of the thoracic vertebrae. Sites 
that were only in use before the 1650’s have more thoracic vertebrae preserved than sites that 
were still in use in the 18th or 19th centuries, and fewer cervical and lumbar vertebrae (see 





Figure 4.2.5.8. Number of vertebral bodies in sites that were only in use before the 1650’s, and sites that were 




Figure 4.2.5.9. Number of vertebral arches in sites that were only in use before the 1650’s, and sites that were 











4.3 Dental conditions 
 
4.3.1 Dental calculus 
 
Altogether 430 individuals with a minimum of one tooth preserved were evaluated. Dental 
calculus was observed in 257 of these individuals, with the majority (162) having only 
slight deposits.  
There was no statistically signficant difference between females and males in the deposition 
of calculus. However, when slight and no calculus (corresponding to Brothwell’s group 0 and 
1) and, at the other end of the scale, medium and considerable calculus (corresponding to 
Brothwell’s group 2 and 3) were grouped together, females had significantly more medium or 
considerable calculus (p-value 0.034), even when age and the number of preserved teeth were 
controlled for (p-value 0.015) (Figure 4.3.1.1). 
 
 
Figure 4.3.1.1. Crude calculus prevalence in females and males. 
 
Females have more calculus, especially near the orifices of major salivary glands, and less in 
the upper anterior teeth, than males (Figures 4.3.1.2 and 4.3.1.3). No major differences 
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between right and left sides were observed, and therefore they were combined. The greatest 
differences between females and males were found on the lingual and buccal sides (Figure 
4.3.1.3). These may also be explained by the major salivary gland orifices located on the 
lingual side of the lower incisors and on the buccal side of the first upper molar.  
 
 





Figure 4.3.1.3. Medium or considerable calculus locations in females and males.  
 
As expected, the crude prevalence of calculus increases with age in subadult individuals, 
and it then seems to decrease with age in adult individuals (see Figure 4.3.1.4). As we saw in 
the previous section, the number of teeth per individual decreases significantly in the older 
age at death classes.  Calculus is an age-progressive condition. Therefore, its true prevalence 




Figure 4.3.1.4. Crude calculus prevalence in different age at death classes. 
 
The true prevalence of medium or considerable calculus is higher in older adults in almost 
every tooth type, with the exception of incisors. In particular, posterior teeth have more 





Figure 4.3.1.5. The true prevalence of medium or considerable calculus in young and old (mature or senile) 
adults. 
 
Root surfaces are exposed with advancing age, therefore it is natural that older adults have 
more calculus on the root surfaces. Also, as older adults have usually lost more teeth, the 
mesial and distal surfaces may have larger calculus deposits. With respect to subadults, only 
the labial, lingual, and buccal surfaces are covered with medium or considerable calculus (see 
Figure 4.3.1.6). 
 
Figure 4.3.1.6. Medium or considerable calculus locations. 
 
Medium or considerable calculus was found most often at the Church of St. Jacob at Renko 
and at the Lappee Church site in Lappeenranta, and least often in individuals at the Iron Age 
sites, Tuukkala in Mikkeli and Kirkkailanmäki in Hollola. The Tuukkala site in Mikkeli and 
the Old Church site of Pälkäne exhibited fewer teeth per individual, and they are also the 
oldest sites. This may explain the lower crude prevalence of calculus. Renko and 
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Figure 4.3.1.7. Crude prevalence of calculus in different excavation sites. 
 
Sites that were in use before the mid-17th century have a significantly lower crude prevalence 
of medium or considerable calculus than the sites which continued in use up to the 18th or 
19th centuries (p-value 0.025) (see Figure 4.3.1.8). As there are fewer old adults in the older 
sites, this age at death distribution could explain the difference. However, when age at death 
was controlled for, the difference was still statistically significant (p-value 0.029). The true 
prevalence rates of medium and considerable calculus are higher in each tooth type in the sites 
that were still in use in the 18th century, especially in the vicinity of major salivary gland 





Figure 4.3.1.8. The crude prevalence of calculus at the sites that were only in use before the 1650s, and at the 
sites that were still in use in the 18th or even at the beginning of the 19th century. 
 
 
Figure 4.3.1.9. The true prevalence of medium or large calculus at sites that were only in use before the 1650s, 




Interestingly, trauma showed a statistically significant relation to calculus (see Figure 
4.3.1.10), even when age at death (p-value 0.007) was controlled for. When added to the 
model number of teeth preserved (p-value 0.011), and even sex estimation (p-value 0.014), 
there was still a statistically significant association between trauma and medium or 
considerable calculus. When age at death was controlled for, calculus still had a significant 
association with enthesophytes (p-value 0.025), and even more so when sex and age at death 
were both controlled for (p-value 0.023). Furthermore, when age at death, sex, and number of 
teeth were controlled for, there was still a statistically significant association between calculus 
and enthesophytes (p-value 0.019) (see Figure 4.3.1.11). 
 
 















4.3.2 Periodontal disease 
 
It was possible to take measurements related to periodontal disease or continuous eruption 
caused by excessive wear from 241 individuals. There are no statistically significant 
differences between males and females in the maximum or minimum alveolar-CEJ distance 
between males and females. There are no major differences between females and males in the 
average alveolar distance in each tooth class. Males show slightly higher mean values in 
almost all the tooth classes (except lower canine and premolars), especially in the lower 
molars. This may be related to the AMTL of lower molars in older females. In general, the 
distance is highest in the first upper molar where there is a major salivary gland orifice and 
lowest in third molars that erupt last (see Figure 4.3.2.1). 
 
 
Figure 4.3.2.1. Mean alveolar-CEJ distance in females or possible females and in males or possible males. 
 
The distance between the alveolar bone and the CEJ increases with advancing age. However, 
children aged 5-11 years may have a longer minimum distance, because primary teeth are 
exfoliated in the process by which permanent teeth are erupted. This is the likely explanation 
for why the Infans I (0-7 years old) category seems to have higher values than the Infans II (5-
14 years old) category. There are highly significant differences between juveniles and young 
adults, and between young and mature adults (p-value 0.000), and a significant difference 




Figure 4.3.2.2. Minimum alveolar-CEJ distance in different age at death classes. 
 
The maximum distance between the alveolar bone and the CEJ is similarly age-related. The 
distances are lower in children than in adults. Young adults have significantly lower distances 
than older adults (p-value 0.000). There is, however, no statistically significant difference 
between mature and senile adults (see Figure 4.3.2.3), which is probably due to the low 
number of senile adults. Adult individuals that could not be age-estimated are probably 
mainly older adults, since their CEJ-alveolar distances are more similar to mature or senile 





Figure 4.3.2.3. Maximum alveolar-CEJ distance in different age at death classes. 
 
Old adults have a greater distance between the alveolar bone and the enamel than younger 
adults in every tooth class, as would be expected (see Figure 4.3.2.4). 
 
 




Sites that were only in use before the 1650’s have smaller distances between the alveolar bone 
and the CEJ. The sites that were still in use in the 18th century – the Ryazan Regimental 
Church site in Hamina and the Senate Square site in Helsinki – show lower CEJ distances (see 
Figures 4.3.2.5 and 4.3.2.6). As we have seen, in Hamina where there are only four young 
adult men, this would be expected. 
 





Figure 4.3.2.6. Minimum alveolar-CEJ distance at different sites. 
 
Inland parishes have statistically highly significant longer minimum and maximum distances 
between the CEJ and the alveolar bone than coastal sites (p-value 0.000) (see Figures 4.3.2.7 








Figure 4.3.2.8 Minimum alveolar-CEJ distance at coastal and inland sites. 
 
Inland sites have a higher distance between the alveolar bone and the enamel in each tooth 






Figure 4.3.2.9. Alveolar-CEJ average distance at coastal and inland sites. 
 
Sites that were still in use in the 18th century have statistically highly significant longer 
minimum and maximum distances between the CEJ and the alveolar bone than sites that were 
only in use before the 1650’s (p-value 0.000) (see Figures 4.3.2.10 and 4.3.2.11). This may be 






Figure 4.3.2.10. Maximum alveolar-enamel distance at sites that were only in use before the 1650’s, and sites 




Figure 4.3.2.11. Minimum alveolar-enamel distance at sites that were only in use before the 1650’s, and sites that 
were still in use in the 18th or even at the beginning of the 19th century. 
 
All tooth types have a longer distance between the alveolar bone and the CEJ at the sites that 





Figure 4.3.2.12. Alveolar-CEJ distance at sites that were in only use before the 1650’s, and sites that were still in 












4.3.3 Dental caries 
 
Altogether 430 individuals with a minimum of one tooth preserved were evaluated. Of these, 
a minimum of 172 individuals had had caries. At least 120 of these individuals had had caries 
in more than one tooth, and at least 33 individuals had had caries in more than five teeth.  
 
Caries was more common among females than males, and the difference was statistically 
significant (p-value 0.007) (see Figure 4.3.3.1). This cannot be explained by females having 
more teeth preserved for analysis, nor by the age at death distribution of males and females, 
since there is no statistically significant difference between the sexes in these categories. 
When age at death and the number of teeth were controlled for, there was still a statistically 
significant difference (p-value 0.006).  
 
 
Figure 4.3.3.1. The crude prevalence of caries by sex estimations. 
 
Females have a higher true prevalence in all tooth types (except the lower canine), especially 
with respect to incisors (Figure 4.3.3.2), and also on all tooth surfaces where caries is most 





Figure 4.3.3.2. The true prevalence of caries in females and males. 
 
 
Figure 4.3.3.3. Caries locations in females and males.  
 
As expected, the crude prevalence of caries increases with age in subadult individuals. The 
youngest individual with caries was approximately three years old at death. It seems to 
decrease with age in adult individuals (Figure 4.3.3.4). Caries is, however, an age-progressive 
disease, and is one of the causes of AMTL. The oldest individuals have fewer teeth, as stated 
above (see figure 4.2.2.1). That is the most probable reason why older adults seem to have 
less caries than younger adults. An alternative explanation would be that caries shortens life-
expectancy because, as stated in the Methods section, it is actually possible to die from 





Figure 4.3.3.4. The crude prevalence rate of caries in age at death classes. 
 
The true prevalence of caries is higher in almost all tooth types (except for mandibular first 
and second molars) with respect to older adults (Figure 4.3.3.5). 
 




Subadults and young adults have mainly occlusal caries. Older adults have more caries in the 
cement-enamel-junction. Only mature and senile adults have root caries (Figure 4.3.3.6). This 
is natural, since the alveolar-CEJ distance increases with advancing age (see above). 
 
 
Figure 4.3.3.6. Caries locations in different age at death classes. 
 
The Lappee Church site in Lappeenranta and the Church of St. Jacob site at Renko, i.e. two of 
the later historical period inland sites, have a higher crude prevalence of caries. Older sites 
generally have less caries, but the newer sites of the Cathedral Church of Porvoo and the 
Ryazan Regimental Church in Hamina have low crude prevalences (see Figure 4.3.3.7). At 





Figure 4.3.3.7. The crude prevalence of caries at different sites. 
 
Therefore, the crude prevalence of caries in young adults was also compared. Young adults 
have higher rates of crude prevalence at the Lappee Church site in Lappeenranta and at the 




Figure 4.3.3.8. The crude prevalence of caries in young adult at different excavation sites. 
 
The coastal towns have significantly lower rates of crude prevalence of caries than inland 
sites (p-value 0.006). This difference cannot be explained by the number of teeth preserved 
for analysis, since coastal towns have significantly more teeth per individual preserved for 
analysis than inland sites. The age distribution between coastal towns and inland sites may 
explain this difference, since there are more individuals in the coastal towns in the younger 
age at death categories. When age at death was controlled for, there were no longer 
statistically significant differences between coastal and inland sites. All of the tooth types 
except the lower second molars and the lower third molars have more caries at the inland sites 
than at the coastal sites. In particular, incisors and maxillary molars have more caries at the 
inland sites than at the coastal sites. 
 
There is no statistical difference between the sites that were only in use before the 1650’s and 
the sites that were still in use in the 18th or even at the beginning of the 19th century, in crude 
prevalence of caries (Figure 4.3.3.9). There are equal numbers of teeth in the sites that were 
only in use before the 1650’s and in those that were still in use in the 18th or even at the 
beginning of the 19th century. However, there are fewer old adults at the sites which were only 
in use before the 1650’s. When age at death was controlled for, there was a statistically 
significant difference (p-value 0.041). Young adults are therefore shown separately (Figure 
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4.3.3.10).  Young adults have significantly higher crude prevalence rates of caries at the sites 
that were still in use up to the 18th century than at the sites that were only in use before the 
1650’s (p-value 0.006).  
 
Figure 4.3.3.9. The crude prevalence of caries at sites that were only in use before the 1650’s, and at sites that 






Figure 4.3.3.10. The crude prevalence rate of caries in young adults at sites that were only in use before the 
1650’s, and at sites that were still in use in the 18th or even at the beginning of the 19th century. 
 
Sites that were still in use in the 18th century have more caries in almost all teeth, except for 






Figure 4.3.3.11 The true prevalence of caries at sites that were only in use before the 1650’s, and at sites that 
were still in use in the 18th or even at the beginning of the 19th century. 
 
Dental caries is positively associated with dental periapical lesions (p-value 0.000) and Ante 
Mortem Tooth Loss. When age at death was controlled for, caries was still significantly 
associated with periapical lesions (p-value 0.000) and AMTL (p-value 0.000). When age at 
death and the preservation of alveolar bone were controlled for, caries was still significantly 
associated with periapical lesions (p-value 0.001) and Ante Mortem Tooth Loss (p-value 
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4.3.4 Periapical lesions 
 
Altogether 404 individuals could be evaluated for periapical lesions. Of these, 84 individuals 
had had periapical lesions, and at least 35 of these individuals had had more than one 
periapical lesion.  There was a statistical trend towards females having more periapical lesions 
than males (p-value 0.090) (Figure 4.3.4.1). Females and males do not have significant 
differences in the preservation of the alveolar bone, or in age at death classes. When age at 
death was controlled for, there was still a statistical trend of females having more periapical 
lesions (p-value 0.081). Caries may cause periapical lesions, therefore females would be 
expected to have more periapical lesions than males, since they have significantly more 
caries. However, when age at death and the number of alveoli preserved were controlled for, 
there was no statistical difference between females and males. This may have to do with 
females losing more teeth ante mortem, and possible healing of the periapical lesions after the 
tooth has been lost. 
  
 





In particular, anterior teeth show a higher true prevalence of periapical lesions in females 
(Figure 4.3.4.2). As we saw previously, caries was also found especially in the incisors in 
females.  
 
Figure 4.3.4.2. The true prevalence of periapical lesions in females and males. 
 
Most periapical lesions are located on the buccal or labial sides. The labial sides of anterior 
teeth exhibit more periapical lesions in females than in males (Figure 4.3.4.3). 
 
 
Figure 4.3.4.3. Locations of periapical lesions in females and males. 
 
Periapical lesions are age-progressive. In this case there was also a statistically highly 
significant difference between young and old adults (mature and senile) (p-value 0.000). In 
addition, juvenile and young adults have a high statistical difference (p-value 0.000). Mature 
adults have statistically significantly higher crude prevalence rates of periapical lesions than 
young adults (p-value 0.001). Mature and senile adults do not have a statistically significant 
difference, probably because the number of senile individuals is low (19), and because the 
periapical lesions may have been healed through loss of teeth. However, there are significant 
differences in the preservation of the alveolar bone between adult age at death classes. When 
the preservation of the alveolar bone was controlled for, young and mature adults still had a 
significant difference (p-value 0.000), and mature and senile adults still did not have 
statistically significant differences (Figure 4.3.4.4).  
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Figure 4.3.4.4. Crude prevalence rates of periapical lesions in different age at death classes. 
 
Old adults have more periapical lesions in almost all analyzed tooth types, except for second 
premolars and upper third molars. In particular, there are many more periapical lesions in the 





Figure 4.3.4.5. The true prevalence of periapical lesions in different age at death classes. 
 
 
Figure 4.3.4.6. The true prevalence of periapical lesions in young and old adults. 
 
As was found concerning the crude prevalence of caries and medium or considerable calculus, 
periapical lesions were found more often at the Church of St. Jacob site at Renko and at the 
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Figure 4.3.4.7. The crude prevalence of periapical lesions at different sites. 
 
The coastal sites have a statistically significant lower crude prevalence rate of periapical 
lesions (p-value 0.001). This cannot be explained by preservation, since coastal sites have 
significantly better alveolar preservation. However, it may be explained by age at death, since 
there are younger individuals in the coastal towns. When age at death was controlled for, there 
was no longer a statistically significant difference between coastal and inland sites. When age 
at death and the number of alveoli were controlled for, there was a statistical trend for inland 
sites to have more periapical lesions (p-value 0.054) (Figure 4.3.4.8). Young adult individuals 
at the inland sites have a slightly higher crude prevalence rate of periapical lesions than do 








Figure 4.3.4.8. The crude prevalence of periapical lesions at coastal and inland sites. 
 
Almost every tooth type has a higher prevalence of periapical lesions at the inland sites than 
at the coastal sites, except for the mandibular canine (Figure 4.3.4.9). 
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There is a statistically significant greater number of periapical lesions at sites that were only 
in use before the 1650’s and sites that were still in use in the 18th or even at the beginning of 
the 19th century (p-value 0.040) (see Figure 4.3.4.10). There is no statistical difference in the 
preservation of the alveolar bone, but older sites have fewer old adult individuals than 
younger sites have. When age at death was controlled for, there was still a statistically 
significant difference (p-value 0.011). There is a statistical trend (p-value 0.073) towards 
young adults at newer sites having a greater number of periapical lesions (Figure 4.3.4.11).  
 
 
Figure 4.3.4.10. The crude prevalence of periapical lesions at sites that were only in use before the 1650’s, and at 




Figure 4.3.4.11. The crude prevalence of periapical lesions in young adults at sites that were only in use before 
the 1650s, and at sites that were still in use in the 18th or even at the beginning of the 19th century. 
 
Almost all tooth types have a higher true prevalence of periapical lesions at younger sites than 
at older sites, except for the first and third upper molar and lower canine. In particular, 
maxillary anterior teeth are more affected at younger sites than at older sites (see Figure 
4.3.4.12). This may be at least partly explained by age at death differences between older and 






Figure 4.3.4.12. The true prevalence of periapical lesions at sites that were only in use before the 1650’s, and at 
sites that were still in use in the 18th or even at the beginning of the 19th century. 
 
Periapical lesions are positively associated with AMTL (p-value 0.000), dental caries (see 
above), dental calculus (see above), vertebral osteoarthritis moderate or severe (p-value 
0.001), and severe (p-value 0.000). Dental disease co-ocurrences are to be expected.  Most of 
these diseases are age-progressive: e.g dental diseases, vertebral joint disease. Periapical 
lesions and AMTL are highly statistically significantly associated, even when age at death and 
preservation of the alveolar bone are controlled for (p-value 0.000) (Figure 4.3.4.13). 
Surprisingly, Vertebral osteoarthritis (p-value 0.027) is positively associated with periapical 
lesions even when age at death is controlled for. Even when age at death and preservation of 
the vertebral arches are controlled for, there is an association between periapical lesions and 
vertebral osteoarthritis (p-value 0.011). Even when age at death and preservation of the 
alveolar bone and vertebral arches are controlled for, there is an association between 
periapical lesions and vertebral osteoarthritis (p-value 0.022) (Figure 4.3.4.14). Moreover, 
dental caries and periapical lesions have a significant association even if age at death and 
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4.3.5 Ante Mortem Tooth Loss (AMTL) 
 
The alveolar bone of altogether 406 individuals was preserved well enough to be evaluated. 
Of these, 137 individuals had lost one or more teeth some time before death.  At least two of 
these individuals were edentulous.  
 
The crude prevalence of AMTL was statistically significantly higher in females than in males 
(p-value 0.009) (Figure 4.3.5.1). As there is no significant difference in the preservation of the 
alveolar bone or in age at death classes between the sexes, the difference may be a result of 
other intrinsic or etiological factors such as the statistically higher crude prevalence of caries. 
When age at death is controlled for, there was still a statistical difference (p-value 0.005) 
When age at death and the preservation of the alveolar bone were controlled for, there was 
still a statistical difference between the sexes (p-value 0.012). 
 
 
Figure 4.3.5.1. The crude prevalence of AMTL by sex estimations. 
 
The true prevalence of AMTL is higher in females in almost all tooth classes except for the 
upper incisors and canines. It is especially more common in the lower molars (see Figure 
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4.3.5.2). The distribution is interesting, because it may explain the distribution of some other 
pathologies, such as why men seem to have more periapical lesions in the lower molars, or 
why women have more periapical lesions in the upper anterior teeth (see above). 
 
Figure 4.3.5.2. The true prevalence of AMTL in females and males. 
 
AMTL is an age-progressive disease. Subadult individuals did not lose any teeth ante mortem. 
In adults, the crude prevalence of AMTL increases with advancing age (see Figure 4.3.5.3). 
The difference between young and mature individuals is highly significantly different (p-
value 0.000). Also, the difference between mature and senile adults is significantly different 
(p-value 0.020). This cannot be explained by preservation, since younger adults have more 
alveolar bone preserved for observation.  When the preservation of the alveolar bone was 
controlled for, young and old adults had a statistical difference (p-value 0.000), but mature 
and senile adults did not have a statistical difference. This may again be explained by there 






Figure 4.3.5.3. The crude prevalence of AMTL in different age at death classes. 
 
Ante Mortem Tooth loss is more prevalent in all tooth types in older adults. It seems to begin 






Figure 4.3.5.4. The true prevalence of AMTL in young and old adults. 
 
As for medium or considerable calculus, caries, and periapical lesions, the two sites that have 
the highest crude prevalence of AMTL are the Lappee Church site in Lappeenranta and the 
Church of St. Jacob at Renko (Figure 4.3.5.5). This is at least partly related to demographic 




Figure 4.3.5.5. The crude prevalence of Ante Mortem Tooth Loss at different sites. 
 
AMTL has a statistically significantly higher crude prevalence rate at inland sites (p-value 
0.011). This is not likely due to taphonomic bias, since coastal and inland sites do not have 
statistically significantly differently preserved alveolar bone. This may be due to demographic 
differences between coastal and inland sites. When age at death was controlled for, coastal 
and inland sites did not have a statistical difference. When age at death and alveolar bone 
preservation were controlled for, there was no statistically significant difference. There are a 
few more young adult individuals with AMTL at the inland sites, but the difference is not 
statistically significant. No other age class shows statistically significant differences between 
coastal and inland populations. Most of the tooth classes have more AMTL in the inland 
parishes, with the exceptions being the lower second incisor, the lower canine, and the lower 
first premolar. 
 
There is a statistically significantly higher crude prevalence rate of AMTL at the sites that 
were still in use in the 18th and 19th centuries (p-value 0.046) (see Figure 4.3.5.6). This is 
likely not due to taphonomic bias, since the older and newer sites do not have significant 
differences in the preservation of the alveolar bone.  This may be due to demographic bias, 
since the older sites have fewer individuals that died as old adults. When age at death was 
controlled for, there was still a statistically significant difference (p-value 0.003).  Also, when 
253 
 
alveolar bone preservation and age at death were controlled for, there was still a statistically 
significant difference (p-value 0.026). Young adults have a statistical trend towards having 
more AMTL at the newer sites than at the older sites (p-value 0.058).  
 
 
Figure 4.3.5.6. The crude prevalence of AMTL at sites that were only in use before the 1650’s, and at sites that 
were still in use in the 18th or even at the beginning of the 19th century. 
 
For almost all the tooth classes, loss before death was higher at the sites that were still in use 
in the 18th century than at the sites that were only in use before the 1650’s, the only exception 
being the upper canine (see Figure 4.3.5.7). 
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Figure 4.3.5.7. The true prevalence of AMTL at sites that were only in use before the 1650’s, and sites that were 
still in use in the 18th or even at the beginning of the 19th century. 
 
AMTL is positively associated with periapical lesions (see above), caries (see above), with 
vertebral osteoarthritis moderate or severe (p-value 0.000) and severe (p-value 0.000), and  
joint disease moderate or severe (p-value 0.000) and severe (p-value 0.000). Dental disease 
co-ocurrences are to be expected. These diseases are age-progressive. As stated above, an 
association with periapical lesions and dental caries persists even if age at death (and 
preservation of the alveolar bone) is controlled for (see above). Also, an association with 
osteoarthritis (p-value 0.011) and severe vertebral osteoarthritis (p-value 0.015) persists even 
if age at death is controlled for. When age at death and the preservation of the alveolar bone 
are controlled for, an association with osteoarthritis (p-value 0.022) and severe vertebral 











4.3.6 Dental wear 
 
Males show more dental wear on the molars, but females show more dental wear in all other 
tooth types. Females may have lost more molars ante mortem, and this may explain their 
increased use of anterior teeth for chewing (Figure 4.3.6.1).  
 
Figure 4.3.6.1. Average dental wear in each tooth type in females and males. 
 
Dental wear increases with advancing age. It seems to happen almost equally in all the tooth 
types (see Figure 4.3.6.2). 
 
 
Figure 4.3.6.2. Average dental wear in each tooth type in young and old adults. 
 
Inland sites have higher dental wear in all tooth types, and there are no major differences 
between tooth types (see Figure 4.3.6.3). This may be due to the higher number of lower age 
at death individuals found at coastal sites. 
 




























Figure 4.3.6.3. Average dental wear in each tooth type at coastal and inland sites. 
 
Sites that were only in use before the 1650’s have less dental wear in all tooth types (see 
Figure 4.3.6.4). Fewer old adults and more juveniles and young adults were found at these 
sites, and therefore it is logical that they have less dental wear. 
 
 
Figure 4.3.6.4. Average dental wear in each tooth type at sites that were only in use before the 1650’s, and sites 






4.3.7 Pipe wear 
 
Altogether 19 individuals had pipe wear on their teeth, with 408 individuals having teeth 
preserved well enough for this diagnosis.  
 
Of the individuals with pipe wear, 16 were estimated as males and three as females (Figure 
4.3.7.1).  This difference was statistically significant (p-value 0.001). 
 
 
Figure 4.3.7.1. Claypipe wear and sex estimations. 
 
None of the subadults had claypipe wear. Claypipe wear was more common among 
individuals that died as mature adults. There is no straightforward age dependence, and the 
differences between the age at death classes are not statistically significant. 
 
Pipe wear is absent at the oldest sites: the Kirkkailanmäki site in Hollola, the Tuukkala site in 
Mikkeli, and the Julin site in Turku. As there were only four young adult individuals at the 
Ryazan Regimental Church site in Hamina, it may be coincidental that pipe wear was not 
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found there. The Lappee Church site seems to have exhibited more pipe wear than the other 
sites (Figure 4.3.7.2). 
 
 
Figure 4.3.7.2. Pipe wear at different excavation sites. 
 
Pipe wear was found only at the sites that were in use until the 18th or 19th centuries. 
Therefore, there is significantly (p-value 0.000) less pipe wear at sites that were only in use 
before the 1650’s, compared with sites which were still in use in the 18th or even at the 








In total 418 individuals with a minimum of one joint surface were evaluated for osteoarthritis. 
Severe osteoarthritis was found in 37 individuals, with an additional 19 individuals displaying 
moderate signs of osteoarthritis, which is usually the minimum criterion for counting as 
osteoarthritis. Altogether, 462 individuals had no or only slight changes in their joints.  
 
Hand and foot joints were the most commonly affected joints, and ankle and knee joints were 
the least affected. Hand and foot joints include many small joints, in contrast to the other 
major joints which usually involve only two or three bones on each side (Figure 4.4.1.1 and 
4.4.1.2). As a study of handedness would require a larger sample size, the data relating to the 
right and left sides were merged. Both sides' bones were equally well preserved, although 
there were a few more cases of osteoarthritis on the right side than on the left. But the 









Figure 4.4.1.2. Moderate (2) or severe (3) osteoarthritis per joint. 
 
Osteoarthritis was slightly more common in females than males. However, the difference was 
not statistically significant. Females had more osteoarthritis on the temporo-mandibular joint 
(TMJ). The upper extremity joints, apart from the shoulder joint, seem to have been more 
affected in males than in females, while the lower extremity joints seem to have been more 
affected in females (Figure 4.4.1.3 and 4.4.1.4). The numbers are small, and there is a strong 
possibility of these results being coincidental.  
 
 




Figure 4.4.1.4. Moderate (2) or severe (3) osteoarthritis prevalence per joint in females and males. 
 
Osteoarthritis is found only in adult individuals. Osteoarthritis increases with advancing age 
(see Figure 4.4.1.5).  There are statistically significant differences between young and mature 
adults (p-value 0.000), but not between mature and senile adults (p-value 0.082). The absence 
of statistical significance in the latter case is probably because there were so few senile 





Figure 4.4.1.5. Osteoarthritis (eburnation only) crude prevalence and age at death classes. 
 
It is interesting to note that elbow and hip joints, in particular, seem to get osteoarthritis at a 
young age (see Figure 4.4.1.6).  Most of the elbow osteoarthritis affecting young adults (2/3 
cases) were related to skeletal trauma. Young adult hip joint osteoarthritis may be related to 
tuberculous arthritis (see below). 
 
 




The Lappee Church site in Lappeenranta and the Cathedral Church site in Porvoo have the 
highest crude prevalence of severe osteoarthritis (eburnation). No severe cases of 
osteoarthritis have been found at two sites: the Ryazan Regimental Church site in Hamina, 
which has only four young adult individuals and therefore no osteoarthritis, and the Tuukkala 
site in Mikkeli, which has older adults, but which exhibits one of the poorest levels of bone 
preservation. The preservation rate has a greater effect concerning the oldest adults than it 
does concerning younger adults, exacerbated by the fact that joint areas usually have worse 
preservation rates than the diaphysis of the bones (Figure 4.4.1.7). 
 
 
Figure 4.4.1.7. Osteoarthritis (eburnation only) prevalence at different sites. 
 
Inland sites seem to have slightly more osteoarthritis than coastal sites, although there was no 
statistical difference between the coastal and inland sites. Furthermore, coastal sites are 
populated by younger individuals than inland sites. When age at death was controlled for, 
there was no statistically significant difference. Shoulder, wrist, hand, and ankle joints had 
more osteoarthritis at the inland sites, while foot, knee, elbow, hip, and TMJ had more 




Sites that were still in use in the 18th century had a slightly higher crude prevalence of 
osteoarthritis than sites that were only in use before the 1650’s, and there is a statistical 
difference in the crude prevalence rates (p-value 0.002) (Figure 4.4.1.8). This may be 
explained more accurately by the generally worse preservation of bones at the older sites, 
rather than by paleodemographic factors. When age at death was controlled for, there was still 
a statistically significant difference (p-value 0.004). But the preservation of bones could not 
be controlled for. At the younger sites, osteoarthritis is more prevalent in most of the joints, 




Figure 4.4.1.8. Osteoarthritis (eburnation only) crude prevalence in sites that were only in use before the 1650’s, 






Figure 4.4.1.9. Osteoarthritis (moderate (2) or severe (3)) prevalence per joint in sites that were only in use 
before the 1650’s, and sites that were still in use in the 18th or even at the beginning of the 19th century. 
 
As mentioned earlier, AMTL and osteoarthritis have a significant association, even when age 
at death (and preservation of the alveolar bone) is controlled for (see above). 
 
Osteoarthritis is positively associated with vertebral osteoarthritis moderate or severe (p-
value 0.000) and severe (p-value 0.000), and spondylosis (p-value 0.000). Most of these 
diseases are age-progressive: e.g. vertebral osteoarthritis and osteoarthritis. The co-
occurrence of vertebral osteoarthritis and osteoarthritis is to be expected, and there is a 
statistically significant association even when age at death has been controlled for (p-value 
0.000) (see Figure 4.4.1.10). Also, spondylosis still has a statistically significant association 
even when age at death has been controlled for (p-value 0.010). Even when age at death and 
the preservation of vertebral bodies have been controlled for, there is still a significant 
association between osteoarthritis and vertebral spondylosis (p-value 0.004) (see Figure 
4.4.1.11). Enthesophytes are associated with severe osteoarthritis (p-value 0.042) (see Figure 
4.4.1.12). They seem to be associated even when age at death has been controlled for. This 






Figure 4.4.1.10. Crude prevalence of severe osteoarthritis (eburnation) in individuals with and without severe 



















4.4.2 Vertebral osteoarthritis 
 
In total 206 adult individuals had at least one vertebral arch preserved well enough for the 
study of vertebral osteoarthritis. Of these, 36 individuals had eburnation in their spine, and a 
further 14 had grade 2 osteoarthritic changes in their spine. 
 
There was no statistically significant difference between males and females in the crude 
prevalence of vertebral osteoarthritis in any major spinal segment, when only eburnation 
(grade 3) or both eburnation and moderate (grade 2) changes were counted as osteoarthritis. 
When the number of vertebral arches preserved were controlled for, statistical significances 
could still not be reached. No statistical differences could be reached even when age at death 
was controlled for. Also, there was no marked differences between sexes in the true 
prevalence rates. When all the vertebral classes were combined, there were no statistically 
significant differences between the sexes, even when the number of preserved vertebral arches 
and age at death were controlled for.  
 
The crude prevalence of osteoarthritis seemed to grow steadily in adults, with advancing age 
at death class, in all vertebral classes (see Figure 4.4.2.1-4.4.2.8).  Only senile adults seemed 
to have less eburnation in the lumbar vertebrae than mature adults, but this was likely due to 
the low numbers of senile adult individuals in total, and the poor preservation of their lumbar 
spines in particular. Atlas osteoarthritis was found significantly more often in old adults 
(mature and senile) than in young adults (p-value 0.033), and in mature adults more than in 
young adults, moderate or severe (p-value 0.001), but not in senile adults, severe, more than 
in mature adults (p-value 0.036).  Axis osteoarthritis was found significantly more often in old 
adults (mature and senile) than in young adults (p-value 0.017), but not in mature adults 
significantly more than young adults, although moderate or severe shows a statistical trend (p-
value 0.090), but again in senile adults significantly more than in mature adults (p-value 
0.007).  Cervical osteoarthritis was found significantly more often in old adults (mature and 
senile) than in young adults (p-value 0.000), and in mature adults more than in young adults 
(p-value 0.000), and in senile adults more than in mature adults (p-value 0.015). Thoracic 
osteoarthritis was more common in old adults than in young adults (p-value 0.001), and in 
mature adults more than in young adults (p-value 0.009), and in senile adults more than in 
mature adults (p-value 0.036). Lumbar osteoarthritis did not display statistically significant 
differences between young and old (p-value 0.058), or between young and mature (p-value 
0.085), or between mature and senile adults. 
 
When all vertebral classes are combined, vertebral osteoarthritis was found significantly more 
often in old adults (mature and senile) than in young adults (p-value 0.000), in mature adults 
more than in young adults (p-value 0.000), and in senile adults more than in mature adults (p-
value 0.008). When the number of preserved vertebral arches were controlled for, there were 
still significantly more in old adults than in young adults (p-value 0.000), in mature adults 
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Figure 4.4.2.8. The true prevalence of lumbar osteoarthritis by age at death estimations. 
 
The Old Church site in Pälkäne seems to have had the highest prevalence of osteoarthritis in 
all vertebral classes, except that Lappeenranta has had a higher prevalence in lumbar 












































Figure 4.4.2.16. The true prevalence of lumbar osteoarthritis at different excavation sites. 
 
Coastal and inland sites do not have statistically significant differences in the crude 
prevalence of vertebral osteoarthritis. Neither do sites that were only in use before the 1650’s, 
nor sites that were still in use in the 18th and 19th centuries. When preservation of the 
vertebrae and age at death were controlled for, there was still no statistical difference between 
the coastal and inland sites or between the sites' period of use.  
 
As mentioned earlier, vertebral osteoarthritis is positively associated with osteoarthritis, 
periapical lesions, and AMTL (see above), and these associations persist even when age at 




4.4.3 Intervertebral disc disease 
 
Altogether 207 adults had at least one vertebra preserved well enough for the analysis of 
Intervertebral disc disease. In total 56 were diagnosed as having medium or severe (grade 2 or 
3) spondylosis in at least one vertebra, and 151 individuals had only slight or no changes in 
the vertebral body. 
 
There are no statistically significant differences in crude prevalence of intervertebral disc 
disease between males and females in any vertebral class. Also, when all the vertebral classes 
are combined, there is no statistically significant difference between the sexes. When the 
preservation of vertebral bodies and age at death were controlled for, there was still no 
statistically significant difference between females and males. 
 
The crude and true prevalence of spondylosis increased with increasing age in all vertebral 
classes (see Figure 4.4.3.1-4.4.3.6). Cervical spondylosis was diagnosed significantly more 
often in old adults than in young adults (p-value 0.000), in mature adults more than in young 
adults (p-value 0.000), and in senile adults more than in mature adults (p-value 0.016). 
Thoracic spondylosis was found more in old adults than young adults (p-value 0.000), in 
mature adults more than in young adults (p-value 0.005), and in senile adults more than in 
mature adults (p-value 0.022).  Lumbar spondylosis was found more often in old adults than 
in young adults (p-value 0.000), and in mature adults more than in young adults (p-value 
0.001), although there was no statistically significant difference between senile and mature 
adults. 
   
When all vertebral classes are combined, vertebral spondylosis was found significantly more 
often in old adults than in young adults (p-value 0.000), in mature adults more than in young 
adults (p-value 0.000), and in senile adults more than in mature adults (p-value 0.001). When 
the number of preserved vertebral bodies are controlled for, there was still significantly more 
in old adults than in young adults (p-value 0.000), in mature adults more than in young adults 



























Figure 4.4.3.6. The true prevalence of lumbar intervertebral disc disease by age at death estimations. 
 
As was the case for vertebral osteoarthritis, the Old Church site in Pälkäne seems to have had 
the most vertebral spondylosis in all vertebral types. This may be explained by 
paleodemograpihic differences. Only cervical spondylosis seems to have been more common 
in the Kirkkailanmäki site in Hollola, and lumbar spondylosis at the Cathedral Church site in 





























Figure 4.4.3.12. The true prevalence of lumbar intervertebral disc disease at different excavation sites. 
 
The coastal and inland sites do not have statistically significant differences in the crude 
prevalence of vertebral spondylosis, and neither do the sites that were only in use before the 
1650’s, or the sites that were still in use in the 18th and 19th centuries (p-value 0.084). Of the 
vertebral classes only the lumbar spine shows statistically significant differences between 
coastal and inland sites (p-value 0.039) (Figure 4.4.3.13-4.4.4.14). When age at death was 
controlled for, there was no statistically significant difference between the sites that were only 
in use before the 1650’s and the sites that were still in use in the 18th or 19th centuries, or 
between the coastal and inland sites. When preservation of the vertebral body and age at death 
was controlled for, there appeared to be a statistical difference between the coastal and inland 
sites (p-value 0.023), with the coastal sites having more spondylosis. When age at death and 
preservation of the vertebral bodies were controlled for, the sites that were only in use before 
the 1650’s also seemed to have more spondylosis than the sites that were still in use in the 18th 










Figure 4.4.3.14. The true prevalence of lumbar intervertebral disc disease at the coastal and inland sites. 
 
 
Vertebral spondylosis has been shown to be associated with osteoarthritis and vertebral 









4.4.4 “Enthesophytes” or entheseal changes 
 
At least 29 individuals had marked enthesophytes, and 475 had some muscle attachment sites 
preserved, but did not show enthesophytes. In total 51 individuals did not have any muscle 
attachment sites preserved for diagnosis.  
 
Males had statistically significantly more enthesophytes than females (p-value 0.010) (Figure 




Figure 4.4.4.1. The crude prevalence of enthesophytes by sex estimation. 
 
There was a statistical trend between young and mature adults (p-value 0.097), and no 
statistical difference between mature and senile adults. However, the difference between 
young and old adults showed a statistical trend (p-value 0.060).  
 
There were no statistically significant differences between the sites, because the numbers 
were low (Figure 4.4.4.2).  There was no statistically significant difference between the 
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coastal and inland sites in the crude prevalence of enthesophytes. There was a statistical 
difference between the sites that were still in use in the 18th century for individuals having a 
higher prevalence of enthesophytes (p-value 0.018), but this may be explained by taphonimic 
bias.  
 
Figure 4.4.4.2. The crude prevalence of enthesophytes at different excavation sites. 
 
 
Enthesophytes were, as already discussed, associated with medium or severe dental calculus 
and severe osteoarthritis (see above). 
 
4.4.5 Diffuse Idiopathic Skeletal Hyperostosis (DISH) 
 
Profilerative arthropathies were presented only by one case of DISH, if we use the criteria 
developed by Rogers et al. that at least three vertebrae in a row need to be affected in order to 
be counted (Rogers et al. 1987:186). This case is from the Turku Julin site, concerning 





Figure 4.4.5.1. Only one case of DISH was diagnosed (Individual 230 from area 10, Julin site, Turku, mature 








At least 59 individuals displayed some type of trauma, and 473 had enough bones preserved 
for diagnosis, but did not show signs of trauma. Altogether, 23 individuals did not have 
enough bones preserved for analysis. 
 
Most of the trauma was located in the axial skeleton, followed by the upper extremities. 




Figure 4.5.1. Trauma locations. 
 
Ribs were the bones most frequently fractured, followed by the Ulna. Distal or midshaft ulna 
fractures, which may or may not be parry fractures, were found in eight individuals, of whom 
five were estimated as males or possible males and three as females or possible females (see 
discussion). Three had died as young adults, three as mature adults, and one as a senile adult. 
Colles’ fractures were found in six individuals. Of these, five were females and one was male, 
and two were young adults, two were mature adults, and two were senile adults.  One mature 
female was diagnosed with a Clay shoveller’s fracture of the thoracic vertebra, and one young 
adult male was diagnosed with a boxer’s fracture of the fifth metacarpal (Figure 4.5.2). The 






Figure 4.5.2. A healed fracture of the right fifth metacarpal. The left fifth metacarpal is in the image for 
comparison. Photo: Markku Haverinen, National Board of Antiquities. (Individual 16 from the Ryazan 
Regimental Church site in Hamina). 
 
Most of the trauma consisted of well healed lesions with slight angular deformity. Two of the 
fractures were healed but ununited, and two were unhealed perimortem traumas. 
 
Trauma was found more commonly in males than females (see Figure 4.5.3). The ribs, tibia, 
and skull were more affected in males and the radius, ulna, and vertebrae in females (see 
Figure 4.5.4). Males had more trauma than females (p-value 0.004). When age at death was 
controlled for, males still had statistically more trauma than females (p-value 0.002). 
However, the state of preservation could not be controlled for, and male bones were better 





Figure 4.5.3. The crude prevalence of trauma by sex estimations. 
 
Figure 4.5.4. Female and male bones involved in trauma. 
 
As expected, the proportion of individuals that experienced trauma increased with advancing 
age (see Figure 4.5.5), since trauma is an age-accumulative disease. Young and old adults had 
significantly different crude prevalences of trauma (p-value 0.001). Mature adults had 
statistically significantly more trauma than young adults (p-value 0.008), but mature and 
senile adults did not have a statistically significant difference (p-value 0.070). This is again 
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likely due to the lower number of senile adults and the worse preservation of senile adult 
bones in general. 
 
Figure 4.5.5. The crude prevalence of trauma in different age at death classes. 
 




Figure 4.5.6. Location of trauma by different age at death classes. 
 
Trauma crude prevalence was highest at the Church of St. Jacob site in Renko and at the 
Cathedral Church site in Porvoo. It was lowest at the Old Church site in Pälkäne, at the 
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Lappee Church site in Lappeenranta, and at the Senate Square site in Helsinki (see Figure 
4.5.7). This distribution is likely related to the preservation rate of bones in these sites.  
 
 
Figure 4.5.7. The crude prevalence of trauma at different excavation sites. 
 
The coastal and inland sites did not have statistically significant differences in the crude 
prevalence of trauma. When age at death was controlled for, there was statistically 
significantly more trauma at the coastal sites (p-value 0.021). Preservation bias may explain 
this, at least partly. The sites that were only in use before the 1650’s, and the sites that were 
still in use in the 18th or even at the beginning of the 19th century, did not have statistically 
significant differences in the crude prevalence of trauma. When age at death was controlled 
for, there was still no statistical difference.  
 
The individuals with skeletal trauma were statistically significantly taller than the individuals 
that did not have skeletal trauma (p-value 0.012).  However, this could be explained by the 
differences in sex, since males are taller and have more trauma. Females with or without 
trauma did not have statistically significantly different stature, and males with or without 




Trauma has already been shown to be positively associated with dental calculus (see above). 
Trauma was positively associated with osteochondritis dissecans (p-value 0.000). 
Osteochondritis dissecans were related to trauma, and therefore this could be expected. When 
age at death was controlled for, there was still a statistically significant association with 












At least 12 individuals had spondylolysis. No spondylolysis could be observed in another 392 
individuals who had at least one vertebra preserved well enough for diagnosis. A total of 151 
individuals did not have any vertebrae preserved well enough for diagnosis. 
 
Spondylolysis was found more commonly in males than females, but the differences were not 
statistically significant. When age at death and the number of preserved lumbar vertebrae 
were controlled for, there was still no statistically significant difference. Although 
spondylolysis appeared first in juveniles, there did not seem to be a straightforward age 
dependence. There were no statistically significant differences between juveniles and young 
adults, between young and mature adults, or between mature and senile adults. Even when the 
number of preserved lumbar vertebrae was controlled for, there were no statistically 
significant differences between young and juvenile adults, between young and mature adults, 
or between mature and senile adults. 
 
The Cathedral Church site in Porvoo had the highest crude prevalence, followed by the 
Lappee Church site in Lappeenranta, the Julin site in Turku, and the Church of St. Jacob site 





4.5.2 Osteochondritis dissecans 
 
At least 24 individuals had osteochondritis dissecans, and 498 individuals who had some 
joints preserved did not have osteochondritis dissecans.  Additionally, 33 individuals did not 
have any joints preserved for diagnosis.   
 
There were no statistically significant differences between the sexes. No statistically 
significant difference in osteochondritis dissecans could be found between juveniles and 
young adults, between young and mature adults, or between mature and senile adults. 
Osteochondritis dissecans first appeared in the Infans II (5-14 years of age) age at death class. 
The prevalence seemed to increase from Infans II to mature adults, but to decrease in old 
adults. There did not seem to be a straightforward age dependence.  
 
There seemed to be a higher prevalence at the Cathedral site in Porvoo (Figure 4.5.2.1), but, 
since the numbers were low, this may be coincidental. Skeletal trauma was also found most 







Figure 4.5.2.1. The crude prevalence of osteochondritis dissecans at different excavation sites. 
 
The coastal sites seem to have had a higher prevalence of osteochondritis dissecans (p-value 
0.004), although the numbers are low and the higher prevalence may derive from the 
preservation of the bones (Figure 4.5.2.2). There was no statistically significant difference in 
the crude prevalence rates of osteochondritis dissecans between the sites that were only in use 
before the 1650’s and the sites that were still in use in the 18th or even at the beginning of the 




Figure 4.5.2.2. The crude prevalence rates of osteochondritis dissecans at coastal and inland sites. 
 
Osteochondritis dissecans has already been shown above to have been associated highly 




4.5.3 Schmorl’s nodes 
 
Schmorl’s nodes were found in 112 individuals. Altogether 308 individuals did not have any 
Schmorl’s nodes. In addition, 135 individuals had no vertebra preserved well enough for 
diagnosis. 
 
Schmorl’s nodes were almost as common in males and females. The differences were not 
statistically significant (Figure 4.5.3.1). When the preservation of the thoracic and lumbar 
vertebrae was controlled for, there was still no significant difference. 
 
 
Figure 4.5.3.1. The crude prevalence of Schmorl’s nodes by sex estimation. 
 
Schmorl’s nodes appeared first in juveniles, seemed to increase until mature adults and then 
slightly decreased (Figure 4.5.3.2). Young adults displayed a statistical trend towards having 
more Schmorl’s nodes than juveniles (p-value 0.007). Mature adults did not display a 
statistically significant difference from young adults. Mature and senile adults did not display 
a statistically significant difference in the crude prevalence of Schmorl’s nodes. The number 
of preserved vertebrae decreased slightly with advancing age (Figure 4.2.5.2). When the 
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preservation of the thoracic and lumbar vertebrae was controlled for, there was a significant 
difference between juveniles and young adults (p-value 0.013), but not between young and 
mature adults, nor between mature and senile adults. Based on these results, Schmorl’s nodes 
were likely formed in juveniles or young adults, and did not affect longevity. 
 
 
Figure 4.5.3.2. The crude prevalence of Schmorl’s nodes in different age at death classes. 
 
The Old Church Site in Pälkäne had the highest crude prevalence of Schmorl’s nodes, 
followed by the Cathedral site in Porvoo and the Julin site in Turku. The lowest crude 
prevalence was at the Ryazan Regimental Church site in Hamina and at the Senate Square site 
in Helsinki (Figure 4.5.3.3). Ihe inland sites had a higher crude prevalence of Schmorl’s nodes 
(p-value 0.042), but the inland sites also had more adults. When age at death was controlled 
for, there was no statistically significant difference. When age at death and the preservation of 
the thoracic and lumbar vertebrae were controlled for, there was no statistical difference 
between the coastal and inland sites. The sites that were only in use before the 1650’s had a 
higher crude prevalence of Schmorl’s nodes (p-value 0.044).  When age at death was 
controlled for, there was no statistically significant difference (p-value 0.073). When age at 
death and the preservation of the thoracic and lumbar vertebrae were controlled for, there was 
no statistical difference between the sites that were only in use before the 1650’s and the sites 








4.6 Skeletal stress indicators 
 
4.6.1 Enamel hypoplasia 
 
Enamel hypoplasia was found in 54 individuals. Totally 428 individuals had at least one tooth 
preserved well enough for diagnosis. Altogether 150 individuals had no teeth preserved well 
enough for analysis. 
 
Enamel hypoplasia was found in 19 females or possible females, and in 18 males or possible 
males, and also in four adults that could not be sex-estimated. The differences were not 
statistically significant. When the preservation of teeth was controlled for, there was still no 
statistical difference. The lower canines and incisors were the most prevalent locations for 
enamel hypoplasia, as expected. Females seemed to have more enamel hypoplasia in the 
lower jaw, and males seemed to have more enamel hypoplasia in the anterior teeth of the 
upper jaw. However, the numbers are low, and this may be co-incidental. Also, we have to 
keep in mind that females had more dental conditions (caries, calculus, AMTL, anterior tooth 
wear), which possibly erased signs of enamel hypoplasia (Figure 4.6.1.1). 
 
 
Figure 4.6.1.1. The true prevalence of enamel hypoplasia in females and males. 
 
There were no cases of enamel hypoplasia in infants that had died aged less than one year. 
Enamel hypoplasia crude prevalence was highest in individuals that died as senile adults, and 
next highest in individuals that died as young adults. There were no statistically significant 
differences between age at death classes, and enamel hypoplasia was also common among the 
adult individuals whose age could not be estimated.  Fewer instances of enamel hypoplasia 
were also found in the 0-7 year-old age at death groups. It is possible that these infants died 
due to the causes of enamel hypoplasia, and that Infans I was the age when enamel hypoplasia 
was most commonly formed (Figure 4.6.1.2). In adults, enamel hypoplasia was found more 
often on canines and upper incisors. In subadults, it occurred more often on lower first 





Figure 4.6.1.2. The crude prevalence of enamel hypoplasia in different age at death classes. 
 
Figure 4.6.1.3. The true prevalence of enamel hypoplasia in different tooth types. 
 
The Lappee Church site in Lappeenranta seems to have had markedly more instances of 
enamel hypoplasia than the other sites. The Tuukkala site in Mikkeli and the Kirkkailanmäki 






Figure 4.6.1.4. The crude prevalence of enamel hypoplasia at different sites. 
 
The estimated ages for enamel hypoplasia formation vary from less than one year of age in 







Figure 4.6.1.5. Ages at which enamel hypoplasia is formed. 
 
Females (average age 3.7 years) may have had a somewhat later age for enamel hypoplasia 
formation than males (average age 3.2 years). This may also have depended on females 
having more caries and AMTL, especially in the teeth that erupt earlier (Figure 4.6.1.6). 
 
 
Figure 4.6.1.6. The mean estimated ages of enamel hypoplasia formation in males and females. 
 
It is natural that the individuals that died at 0-7 years old (Infans I) had lower enamel 
hypoplasia formation ages, because this covers the majority of the enamel hypoplasia 
formation period. Also, the individuals that died at 5-14 years old (Infans II) had lower 
enamel hypoplasia formation ages than older individuals, since enamel hypoplasia is formed 
until almost seven years of age in this material. Senile adults may have had such a high degree 
of tooth wear that, if the enamel hypoplasia was formed during their first years, the signs may 
have been eroded away. There are also just five teeth from senile adults exhibiting enamel 






Figure 4.6.1.7. Linear enamel hypoplasia formation ages in different age at death classes. 
 
Demographic differences between the sites may explain some of this variation in linear 
enamel hypoplasia formation ages. Also, coincidence may explain some differences, since the 
number of enamel hypoplasia instances is low (Figure 4.6.1.8).  
 
 
Figure 4.6.1.8. Average ages of linear enamel hypoplasia formation at different sites. 
 
The coastal sites and sites that were still in use in the 18th century had a slightly higher 
average age for linear enamel hypoplasia formation (ca.3.5 years of age). Inland sites, the 
sites that were only in use before the 1650’s, and the eastern sites had a slightly lower average 
age for enamel hypoplasia formation (ca. 3.0-3.1 years of age).  
 
Enamel hypoplasia is highly positively associated with infectious disease or periostitis (p-
value 0.000), even when age at death has been controlled for (p-value 0.001). Also, when age 
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at death and the preservation of teeth are controlled for, there is still a statistically significant 
association (p-value 0.002) (Figure 4.6.1.9). 
 
 






4.6.2 Cribra oritalia 
 
Cribra orbitalia was found in 90 individuals. 257 individuals did not have cribra orbitalia, and 
208 had no orbits present for estimation. 
 
Cribra orbitalia was as common in males as in females. There was only one adult individual 
with orbits present who could not be sex-determined (Figure 4.6.2.1). 
 
 
Figure 4.6.2.1. The crude prevalence of cribra orbitalia by sex estimations. 
 
Cribra orbitalia is known to be more common in subadult age at death classes than in adults. 
Here it seemed to be most common in the infant and Infans II age groups, after which it 
decreased with advancing age (Figure 4.6.2.2). Cribra orbitalia may heal completely. All of 
the adults showed healed, rounded lesions, but subadults, especially infants, had more active 






Figure 4.6.2.2. The crude prevalence of cribra orbitalia in different age at death classes. 
 
The Lappee Church site in Lappeenranta had the lowest crude prevalence of cribra orbitalia 
(7.7%), and the Ryazan Regimental Church site in Hamina and the Old Church site in Pälkäne 
had the highest crude prevalences (Figure 4.6.2.3). There were more children than adults at 




Figure 4.6.2.3. The crude prevalence of cribra orbitalia at different sites. 
 
There were no statistically significant differences between the coastal and inland sites in crude 
prevalence of cribra orbitalia. When age at death was controlled for, there was still no 
statistically significant difference. The sites that were still in use in the 18th century seemed to 
have had slightly more cribra orbitalia than the sites that were only in use before the 1650’s, 
but the difference was not statistically significant. When age at death was controlled for, there 
was still no statistically significant difference (p-value 0.065).   
 
Cribra orbitalia was highly associated with scurvy or rickets (p-value 0.000), even when age 











4.7 Metabolic diseases 
 
4.7.1 Scurvy and rickets 
 
In total, 90 individuals had signs of scurvy, rickets, or osteomalacia. 407 individuals did not 
show signs of scurvy, rickets, or osteomalacia, and 58 had too few bones preserved for 
diagnosis. 
 
Most of the individuals with possible signs of scurvy were infants under the age of one year, 
50 individuals in all. The used methods showed that almost all the individuals that died as 
infants in this study had some scurvy. Only ten individuals that died as infants did not show 
any signs of scurvy. In total, 15 of the 0-7 year-old individuals exhibited signs of scurvy, six 
individuals showed possible signs of rickets, and six further individuals showed signs of both 
conditions. The prevalence of scurvy decreased in each age class until the adult age classes. 
There was one juvenile and one 5-14 year-old with possible signs of scurvy, but most of the 
older children had signs of rickets rather than scurvy.  All of the adult individuals (eight in 
total) exhibited only possible signs of healed rickets or osteomalacia, and not scurvy (Figure 
4.7.1.1).  Of these, four were males or possible males, three were females or possible females, 
and one was of an undefined sex. Thus there was no significant sex difference. Most cases 




Figure 4.7.1.1. The crude prevalence of metabolic bone diseases by age at death estimations. 
 
The prevalence between sites seemed to vary mostly according to their paleodemographic 
profiles. The Ryazan Regimental Church site in Hamina and the Cathedral Church site in 
Porvoo had the most infants, and also the most metabolic diseases. Two of the oldest sites (the 
Kirkkailanmäki site in Hollola and the Tuukkala site in Mikkeli) had the fewest infants, and 




Figure 4.7.1.2. The crude prevalence of metabolic bone disease at different excavation sites. 
 
More metabolic bone disease was found at the coastal sites (p-value 0.077), but the difference 
was not statistically significant, and may be explained by demographic differences. The 
coastal sites had more infants than the inland sites had.  More metabolic bone disease was 
found at the sites that were still in use in the the 18th or 19th centuries, but this may be 
explained by demographic differences. These sites had more infants than the sites that were 
only in use before the 1650’s.  
 
Scurvy and rickets were shown above to be positively associated with cribra orbitalia. As 








Osteoporosis-related fractures were found in 21 individuals. Of these, 16 individuals had 
vertebral fractures and six had Colles’ fractures. Eleven of these were estimated as males or 
possible males, and ten as females or possible females. Fourteen were mature adults, four 
were young adults, and three were senile adults. There was a statistically significant 
difference between the young and old adults (mature and senile) (p-value 0.002), and between 
the young and mature adults (p-value 0.003), but not between the mature and senile adults. 
This may have to do with there being so few senile individuals in the study assemblage. There 
was no statistical difference in osteoporosis between the sexes, between the coastal and inland 
sites, or between the sites that were only in use before the 1650’s and the sites that were still 
in use in the 18th or even at the beginning of the 19th century. 
 
Osteoporosis was statistically significantly associated with vertebral spondylosis (p-value 
0.000). Both of these are age-progressive diseases. When age at death was controlled for, 
there was still a statistically significant association between osteoporosis and vertebral 
spondylosis (p-value 0.000). This may be due to the levels of preservation. When age at death 
and the number of vertebral bodies available for analysis were controlled for, there was still a 
statistically significant association between osteoporosis and vertebral spondylosis (p-value 










4.8 Periostitis and infectious disease 
 
There were a total of 36 individuals with periostitis or more specific signs of infectious 
diseases. Young adults, males, and individuals from the sites that were still in use in the 18th 
century seemed to have more periostitis, but all of these observations may be explained by the 
levels of skeletal preservation. 
 
There seemed to have been a few more males with periostitis or infectious disease, but the 
difference is not statistically significant. Even when age at death was controlled for, there was 
still no statistical difference (Figure 4.8.1). 
 
  
Figure 4.8.1. The crude prevalence of periostitis or other signs of infectious diseases by sex estimation. 
 
Pathology seems to have been most prevalent in the individuals that died as young adults. 
There were statistically significant differences in crude prevalence between juveniles and 
young adults (p-value 0.042), but not between young adults and mature adults or between 




Figure 4.8.2. The crude prevalence of periostitis or signs of infectious diseases in different age at death classes. 
 
The Cathedral Church site in Porvoo seemed to have had the most periostitis or infectious 
disease, but the preservation of bones at this site was excellent, and therefore the periosteum 




Figure 4.8.3. The crude prevalence of periostitis or signs of infectious diseases at different excavation sites. 
 
There was a statistically significant difference in the crude prevalence of the signs of 
infectious diseases or periostitis (p-value 0.040) between the sites that were only in use before 
the 1650’s and the sites that were still in use in the 18th or even at the beginning of the 19th 
century. The sites that were still in use in the 18th or 19th centuries also seemed to have had a 
higher crude prevalence (Figure 4.8.4).  When age at death was controlled for, there was still a 
statistically significant difference (p-value 0.037), which may be explained by the state of 
skeletal preservation.  There was no statistically significant difference in the crude prevalence 
of the signs of infectious diseases or periostitis at the coastal and inland sites, even when age 




Figure 4.8.4. The crude prevalence of periostitis or of the signs of infectious diseases at the sites that were only 




Infectious disease or periostitis has been shown above to have been associated positively only 






4.8.1 Infectious disease 
 
Signs of treponemal disease were found in two individuals who had died as young adults at 
the Julin site in Turku. Both of these individuals also had enamel hypoplasia, carious teeth, 
and slight calculus. The first individual was a young adult male, found in grave 14 in the 1984 
excavations, with three carious teeth, slight dental calculus, enamel hypoplasia, one 
periapical lesion, two teeth lost ante mortem, and Schmorl’s nodes. Only the upper part of the 
body was preserved, and the lower extremities were not present. He had caries sicca on the 
skull vault, especially the frontal bone, and similar pathological changes in the facial bones, 
as well as in the left clavicle and scapula, the plantar side of the first right metacarpal, and the 
phalanges. The postcranial lytic lesions seem to have been healing, or the disease process 
progressed so slowly that it allowed simultaneous destruction and healing, similar to caries 







Figures 4.8.1.1-4.8.1.2. The Turku Julin site. Individual 14, excavation year 1984, cranium with caries sicca and 




Figures 4.8.1.3-4.8.1.4. Lesions on ribs from the same individual. On the right side, preserved skeletal elements 
from the same individual. Photo: Kati Salo 
 
 




 The second individual died as a young adult female, and was found in area 10, grave 119, in 
the 1985 excavations. She had two dental caries, slight dental calculus, and enamel 
hypoplasia. She had caries sicca on the frontal and parietal bones, lytic facial changes in the 
maxilla (which in another context might be interpreted as signs of leprosy), and lytic and fytic 
changes in the right mandibular ramus with woven and lamellar bone formation (Figures 
4.8.1.6-4.8.1.9). Also, both tibia diaphyses showed woven and lamellar bone formation 
(Figure 4.8.1.10).  
 
   
Figures 4.8.1.6-4.8.1.7. Turku Julin site, area 10, individual 119, excavation year 1985 – cranium with caries 




Figure 4.8.1.8. Nasal area from the same individual. Photo: Kati Salo 
 
 






Figure 4.8.1.10. Left tibia from the same individual. Photo: Kati Salo 
 
At the same site, there were also some subadults showing possible Mulberry molars (signs of 
congenital syphilis) (see Hillson et al. 1998), but the differential diagnosis included at least 
enamel hypoplasia, rickets and other congenital defects (Figure 4.8.1.11). 
 
 
Figure 4.8.1.11. Possible case of Mulberry molars (Excavation year 1985, area 13, Grave 101). Photo: Kati Salo 
 
One possible case of a Chargot joint was observed at the Old Church site in Pälkäne, found in 
grave 3 in the year 2010 excavations. This individual died as a young adult, was sex-estimated 
as male, and had dental calculus, dark stainings on the lingual teeth, and shovel-shaped 




Figure 4.8.1.12-4.8.1.13. Possible Chargot joint. Photograph: Markku Haverinen, National Board of Antiquities 
in Finland. 
 
Signs of possible tuberculosis were found in several individuals. Calcified pleura were found 
only at excavations where an on-site osteologist was involved in the fieldwork. 
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The earliest possible case of Pott’s disease came from the Julin site in Turku – excavation year 
1985, area 10, grave 145. The individual was a mature female with Schmorl’s nodes (Figures 
4.8.1.14-4.8.1.15). The differential diagnostic options included at least other infectious and 
mycotic diseases of the spine, osteoporosis, trauma, and spondylosis. The major weight 
bearing joints were unfortunately poorly preserved. There was no femur or tibia from the left 
side, and the right-side hip and knee joints were severely damaged. 
  
Figure 4.8.1.14-4.8.1.15. Turku Julin site, area 10, individual 145, excavation year 1985. The thoracic vertebrae 
had partly collapsed and exhibited spondylosis. A case of possible early stages of Pott’s disease. On the right 
side, the preserved skeletal elements (black) from that same individual are shown. Photo: Kati Salo 
 
One mature male found in grave 1 of the Senate Square site in Helsinki had one collapsed 
thoracic vertebrae as a sign of possible Pott’s disease of the spine, and calcified soft tissue 
(possibly calcified pleura) found in the thorax area (Figure 4.8.1.16). The same individual had 
lost two teeth ante mortem, had caries in four of the remaining teeth, and also had some 




Figure 4.8.1.16. Calcified pleura from Individual 1, Senate Square site in Helsinki. Photo: Sakari Kiuru, Helsinki 
City Museum 
 
At the Church of St. Jacob at Renko, individual 51, a mature male, had woven bone formation 
on the anterior side of the scapula and one piece of calcified tissue from the thorax area 
(possibly calcified pleura) (Figures 4.8.1.17-4.8.1.18). The same individual also had dark 
stainings on the lingual-side teeth, twelve teeth with dental caries, two periapical lesions, 
periodontal disease, dental calculus, and a possible well-healed greenstick fracture on the 





Figure 4.8.1.17. Calcified pleura from Individual 51, at the Church of St. Jacob site. Photo: Kati Salo 
 
 





At the Cathedral Church site in Porvoo, grave 8, there was an adult (possible female) with 
moderate joint disease in the elbow joint, spondylosis, and Schmorl’s nodes. Woven bone 
formation was observed on the pleural surface of the ribs and scapula. In addition, the 
thoracic vertebra had woven bone formation in the arch and posterior body. One thoracic 
vertebra shows anterior collapse indicative of possible Pott’s disease (Figure 4.8.1.19-
4.8.1.20). Also, bronchitis has been shown to stimulate similar changes on the facies costalis 







Figures 4.8.1.19-4.8.1.20. Cathedral Church site in Porvoo, individual 8, woven bone formation in the left rib 
and scapula. Photo: Kati Salo 
 
Individual 18 from the Cathedral Church site in Porvoo is a mature possible male with at least 
16 teeth lost ante mortem, four teeth with dental caries, two periapical lesions and dental 
calculus, periodontal regression, vertebral osteoarthritis, osteochondritis dissecans, and 
enamel hypoplasia. Several pieces of calcified pleura were found (Figure 4.8.1.21). Also, two 
other individuals from the same site (26 and 27) had calcified tissue on the thorax area (likely 
calcified pleura). Individual 18 has been radiocarbon dated to 200 BP (+/-25 years, -19.47) 
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(Professor Charlotte Roberts, personal communication 2014).  Individual 27 has been 
radiocarbon dated to 236 BP (+/-31 years, Hela-3668) (Oinonen 2015). 
 
 
Figure 4.8.1.21. Cathedral Church site in Porvoo, individual 18, calcified pleura. Photo: Kati Salo 
 
Individual 24 from the Cathedral Church site in Porvoo is a mature possible female with 
claypipe wear, five teeth lost ante mortem, two periapical lesions, dental calculus, and cribra 
orbitalia. Both elbows and vertebrae show osteoarthritis. The ribs show woven bone 
formation in the pleural surfaces. Individual 30 from the Cathedral Church site in Porvoo is a 
young adult male ca. 172 cm tall, showing rib periostitis, Schmorl’s nodes, pipe wear, and a 
fractured but well healed rib. This individual has been radiocarbon dated to 262 BP (+/-32 
years, Hela-3669) (Oinonen 2015). 
 
Individual 35 from the Cathedral Church site in Porvoo is a young adult female with eight 
teeth lost ante mortem, two periapical lesions, dental calculus, and cribra orbitalia. The right 
hip joint and vertebra shows skeletal changes. The right hip joint changes may be interpreted 
as tuberculous arthritis, possibly caused by tuberculosis (Figure 4.8.1.22-4.8.1.25). The 
vertebral changes may be interpreted as abscesses caused by infectious disease, such as 
tuberculosis or brucellosis, but they may also be Schmorl’s nodes. On the other hand, the 
anterior part of the vertebral corpus shows enlarged nutrient foramen, which would indicate 
an infectious origin (Figure 4.8.1.26-4.8.1.27). 
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Figure 4.8.1.22-4.8.1.25. Cathedral Church site in Porvoo, individual 35, hip joint with possible tubercuolous 






Figure 4.8.1.26-4.8.1.27. Cathedral Church site in Porvoo, individual 35, vertebral changes and enlarged nutrient 
foramen. Photo: Kati Salo 
 
Individual 44 from the Cathedral Church site in Porvoo is a mature male with spondylolysis 
and vertebral osteophytes, and has similar changes in the right superior acetabulum to the 
ones observed in individual 35. Osteoarthritis is another differential diagnostic option (see 






Figure 4.8.1.28-4.8.1.30. Cathedral Church site in Porvoo, individual 44, hip joint with osteoarthritic/tuberculous 




The last eight of the above-mentioned individuals have been sampled for the purpose of 
ancient DNA analysis. Preliminary shotgun sequencing did not reveal any evidence of serious 
lung infections in the calcified tissues, but ancient human DNA was found (Kerttu Majander, 
M.Sc., 2015, personal communication). This may be due to differential preservation of 
ancient bacterial and human DNA (Donoghue 2008:158-9), as well as calcified tissues from 
the thorax area being misidentified as calcified pleura or as being a sign of asbestosis or other 
rarer conditions that may also cause calcification of lung tissues (see for example Baris et al. 
1988). However, a DNA study of these individuals is still ongoing, and therefore the 
interpretation of these skeletal changes is not final. 
 
Individual 2 from the Cathedral Church site in Porvoo is a young adult male with one ante 
mortem lost tooth, one tooth with caries, enamel hypoplasia, partial sacralization of the 
lumbar vertebra, and a bifid rib. This individual shows symmetrical woven bone formation in 
similar locations to where osteomyelitis usually attacks (Figure 4.8.1.31-4.8.1.32). The 
skeletal changes are, however, periostitis and not osteomyelitis, although it may be the early 
stages of osteomyelitis. Hypertropihic osteoarthropathy may also cause similar changes 
(Aufderheide and Rodrigues-Martin 1998:91, Assis et al. 2011, Ortner 2003:354-356, Santos 
and Roberts 2001). However, the differential diagnostic options include various systemic 
diseases, including other than infectious diseases. This individual has been radiocarbon-dated 





   
Figure 4.8.1.31-4.8.1.32. Cathedral Church site in Porvoo, individual 2, right femur with woven bone formation 
on collum. On the right, skeletal distribution of woven bone in black. Photo: Kati Salo 
 
Individual 33 from the Cathedral Church site in Porvoo is a young adult male with six teeth 
lost ante mortem and three periapical lesions, one tooth with dental caries and dental 
calculus, vertebral and wrist osteoarthritis, and enamel hypoplasia. This individual had 
woven and lamellar bone formation symmetrically on the femur diaphysis, tibia, and fibula 
proximal diaphysis (Figure 4.8.1.33). This individual has been radiocarbon dated to 230 BP 




Figure 4.8.1.33. Individual 33 from the Cathedral Church site in Porvoo. Woven and lamellar bone formation on 
femur diaphysis. Photo: Kati Salo 
 
Individual 45 from the Cathedral Church site in Porvoo was a young adult female with woven 
and lamellar bone formation almost symmetrically on both sides of the body in the distal shaft 
of the ulna and radius, right femur diaphysis, as well as distal tibia and fibula and metatarsals 
(Figure 4.8.1.34-4.8.1.39). This individual also has Colles’ fracture, two teeth with dental 
caries, dental calculus, osteochondritis dissecans, and enamel hypoplasia. As there are 
extensive lesions around the fractured right wrist, this might be a complication of a fracture or 
vice versa. It would be tempting to think that falling on the outstretched arm could have 
resulted in an open fracture and an infection (possibly osteomyelitis), which would have 
spread from there. New woven and lamellar bone was found at the sites where osteomyelitis 
usually attacks, but no typical signs such as cloaca, involucrum, sequestrum, or enlargement 
of the bone could be seen. This could be a sign of the early stages of osteomyelitis (Ortner 
2003:210). However, osteomyelitis should affect the whole bone and not just the outer 
surface, the periosteum, and differential diagnoses could also include many other systemic 
conditions beyond infectious diseases. This individual has been radiocarbon-dated to 250 BP 




Figure 4.8.1.34-4.8.1.36. Cathedral site of Porvoo, individual 45, right ulna and radius with Colles’ fracture and 
extensive woven and lamellar bone formation. Photo: Kati Salo 
  












4.9 Congenital defects 
 
Congenital defects were found in 20 individuals. 
  
 
Figure 4.9.1. The crude prevalence of congenital defects by sex estimations. 
 
Of these individuals, thirteen were estimated as males or possible males and only two as 
females or possible females (Figure 4.9.1). The rest, five, were children that could not be sex-
estimated.  Congenital defects were more common in males than females, and the difference 
was statistically significant (p-value 0.002), although the small number of lesions in total 
makes it a somewhat unreliable result. Congenital defects seem to have been more common 
among young adult individuals. There was no straightforward age dependence. No 
statistically significant difference was observed between age at death groups.  
 
There were no statistically significant differences in the crude prevalence of congenital 
anomalies between coastal and inland sites. There were no statistically significant differences 
in the crude prevalence of congenital anomalies between the sites that were only in use before 





Altogether eleven individuals had sacralization of the fifth lumbar vertebra (one of these also 
had a bifurcated rib), one individual exhibited lumbalization of the 12th thoracic vertebra, and 
two individuals had spina bifida or cleft neural arch of the sacrum. Two individuals had 
congenital fusion of the axis and third cervical vertebra, while one of them also had an extra 
pair of lumbar ribs. One person was congenitally missing four teeth (Figure 4.9.2), and two 
individuals had a cleft neural arch of the atlas. One of them also possibly had spina bifida or a 
cleft neural arch in the sacrum, and another had a fusion of two teeth (Figure 4.9.3-4.9.5). 
Four cases of sacralization were partial or incomplete. One individual had a cleft vomer and a 
thoracic vertebra with attached irregular bone mass (Figure 4.9.6-4.9.7). These might also be 
counted as congenital defects. No serious congenital defects were encountered in the material, 
but one cleft lip was observed in the Turku Julin site, although the individual was not 
preserved well enough to be included in this study (see figure 4.9.8) 
 
  
Figure 4.9.2. Individual 238 from the Senate Square site in Helsinki, with congenitally missing teeth. Photo: 







Figure 4.9.3-4.9.4. Grave 43 from the Church of St. Jacob site, with unified teeth (FDI 72,73) and a cleft neural 
arch of the atlas. Photo: Kati Salo 
 
 





Figure 4.9.6.-4.9.7 Bipartial vomer and thoracic vertebra with attached irregular shape of bonemass. Photo: 
Markku Haverinen, National Board of Antiquities. (Individual 20 (2010 excavations) from the ruined chuch site 




Figure 4.9.8. Cleft lip, area 13, grave 121, Julin site in Turku. Photo: Kati Salo 
 
Congenital defects seem to have been more common among young adult individuals. Porvoo 
seems to have had the most congenital defects. This may be at least partly explained by the 
excellent preservation at that site.  
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4.10 Neoplastic disease 
 
Osteomas on the cranial vault were the most common findings. They were found in 11 
individuals altogether. Six of these were females, and five were males. Most of the osteomas 
were found in mature adults (seven individuals). Two were senile adults, and two were young 
adults. The anterior skull vault was more affected than the posterior. Six individuals were 
affected in the frontal bone, three in the right parietal bones, two in the left parietal bones, and 
one in the occipital bone. Two of the individuals had multiple osteomas. Osteomas were 
found at older (5) and younger (6) sites, and at inland (6) and coastal sites (5). 
 
Possible osteoid osteomas were found in two individuals' left femurs, from Pälkäne and Turku 
(Figure 4.10.1 and 4.10.2). The differential diagnostics include trauma and healed infection. 
 
 
Figure 4.10.1. Possible osteoid osteoma in a left femur, diaphysis of a young adult male from the Julin site 





Figure 4.10.2 A possible osteoid osteoma in the left femur. Photo: Markku Haverinen, National Board of 
Antiquities. (Individual 4 (from the 2010 excavations) from the ruined chuch site in Pälkäne, KM 2010063:20) 
 
 
One senile female from the Old Church site in Pälkäne shows two non-odontogenic cysts in 
the palatine process of the maxilla (Figure 4.10.3 and 4.10.4). The anterior cyst also shows 





Figures 4.10.3-4.10.4. Individual D8 from excavation area 13 at the Old Church site in Pälkäne, senile female 
with two cysts in the palatinal process of the right maxilla and palatine. Photo: Markku Haverinen, National 




4.11 Other pathologies and case studies 
 
There were ca. 30 interesting case studies of different types of pathological lesions, like the 
ones presented in Joint diseases, Infectious diseases, Congenital defects, and Neoplastic 
conditions. But as this work is quite extensive as it is, most of these case studies were left to 
be published in the future. 
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Chapter 5. Discussion 
 
5.1 Summary of results 
 
Coastal sites have younger individuals than inland sites. 
 
Females have more medium or considerable dental calculus, more dental caries, and more 
Ante Mortem Tooth Loss. Males have more trauma, enthesophytes, congenital defects, and 
claypipe wear, although the congenital defects were identified in only 20 individuals and pipe 
wear in only 16 individuals. No other pathologies showed statistically significant differences 
between the sexes. 
 
Dental diseases, joint diseases, trauma, and osteoporosis are age-progressive/accumulative 
diseases. Cribra orbitalia and metabolic diseases, on the other hand, are more common in 
individuals that died as children, as expected. 
 
Sites that were still in use in the 18th century have more medium or considerable calculus, 
more caries, more periapical lesions and AMTL (and possibly also osteoarthritis, 
enthesophytes and infectious diseases or periostitis, but these may be explained by better 
preservation). Coastal towns possibly have more trauma, osteochondritis dissecans, and 
intervertebral disc disease in the lumbar spine, but these may be explained by preservation 
bias. Stature is not statistically significantly associated with any skeletal pathologies.   
 
Dental caries is positively associated to a statistically significant degree with periapical 
lesions and AMTL, as expected. Periapical lesions are positively associated with AMTL and 
vertebral osteoarthritis. AMTL also associates positively with osteoarthritis. Medium or 
considerable dental calculus associates positively with trauma and enthesophytes. Trauma is 
also positively associated with osteochodritis dissecans. Osteoarthritis is also associated 
positively with vertebral osteoarthritis, vertebral spondylosis, and enthesophytes, as 
expected. Osteoporotic fractures are also associated positively with vertebral spondylosis, as 
expected. Enamel hypoplasia is positively associated with infectious disease or periostitis. 




5.2 Biological sex and pathology 
 
In the light of numerous previous bioarchaeological studies, it is not surprising to find that 
females have more dental caries or AMTL than males (e.g. Hillson 2001:261, Kjellström 
2005:85, Larsen 1997: 72-76, Limbo 2004, 2009, Lukacs and Largaespada 2006, 
Miliauskiene and Jankauskas 2015, P?tersone-Gordina and Gerhards 2011, Roberts and Cox 
2003:279, Slaus et al. 2002, Vilkama and Salmi 2014). However, in modern Finland, it is 
males that have more caries and worse dental hygiene (Koskinen et al. 2012:102). There are 
several possible explanations for these findings. First of all, modern women have fewer 
children on average than historical-period women. Also, they have better access to healthcare 
and dental hygiene (Health 2000:26, Koskinen et al. 2012:102).  Nutritional habits in females 
and males may also have changed during the past few centuries. Cooking and housework used 
to be only women’s work (Talve 1990:200), and therefore they may have eaten more often 
than men (and therefore may have had more acid attacks), whereas men went out hunting 
(Talve1990:200). One other possible contributing factor could be that females used their 
anterior teeth as tools in some past activities, which could explain why they had more 
periapical lesions and caries on the anterior teeth, although this may be even better explained 
by the earlier onset of caries in females than males (see below). Females also had more 
medium or considerable calculus, which may be explained by the composition and overall 
flow of the saliva (related to hormones) (Lukacs and Largaespada 2006), and/or by eating 
softer and stickier foods, and/or by poorer dental hygiene in females than males. However, 
local histories do not mention such habits. Also, female dentition erupts slightly earlier than 
male dentition, and thus there is more time for dental diseases to accumulate (Lukacs and 
Largaespada 2006). It may have been that, although more adult females died at their fertile 
age than did males at a similar age, if they survived, they may have had a longer life 
expectancy than average males. However, these differences were not statistically significant. 
Furthermore, contrary results were obtained earlier in archaeological samples from the Baltic 
countries dating to the same periods (Limbo 2009, Miliauskiene and Jankauskas 2015). This 
may be explained by differences in the diet, food preparation, or dental hygiene, or by 
coincidence. The reasons behind these findings may be biological differences between males 
and females (hormones and saliva, pregnancy and lactation) or differences in etiological 
factors (diet, hygiene, etc.). The etiological reasons for these differences between males and 
females could be studied further with the aid of stable carbon and nitrogen isotopes and starch 
analysis in archaeology (see below).  
 
 
Males show more dental wear on the molars, but females show more dental wear on all other 
tooth types. Females may have lost more molars ante mortem, and this may explain the 
increased use of their anterior teeth for chewing or as tools in some activity (as discussed 
above). However, ethnology sources give no indication that teeth may have been used for 
tasks such assoftening leather in Finland (Talve 1990:106-107). 
 
Males had more trauma, as numerous previous bioarchaeological studies (e.g. Bennike 
1985:57, Brickley et al. 2006, Cox 1996:81, Djuric et al. 2006, Hart and Holbrook 2011, 
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Jatautis et al. 2010, Judd and Roberts 1998,1999, Kjellström 2005:50,85, Millner et al. 2015, 
Novak and Slaus 2012, Roberts and Cox 2003:202, Slaus 2000,2008, Slaus et al. 2002, 2012, 
Slaus and Novak 2006) and modern studies (Koskinen and Aromaa 2004) have shown. These 
differences are usually explained by males having more dangerous jobs and pastimes, taking 
more risks, and being more aggressive than females. Hunting, for example, was mainly a job 
for men (Talve 1990:200) and may have involved more risks than domestic work. Men were 
also conscripted to the military during the numerous wars fought throughout history (see for 
example Aalto 2006:69, Karonen 2008:497) 
  
Males also have more enthesophytes, which may be related to hormones, genes, and/or the 
heavier use of muscles in work or other activities (Roberts and Manchester 2005:146). 
Hunting and ploughing (and in western Finland hoeing) the fields were jobs for men (Talve 
1990:198-200) and may have required the heavier use of muscles. Again, differences in 
nutrition might explain this (Roberts and Manchester 2005:146), but nutritional differences, if 
they existed, have not been recorded in the local histories. Taphonomic factors could also 
explain this difference, since male bones are known to preserve better than female bones, and, 
since enthesophytes may be observed in several bones, the rate of preservation could not be 
controlled for. Congenital anomalies were observed more often in males, but the overall 
number was low, and different congenital malformations were treated together. This could be 
genetic, but it is very likely that it is just a coincidence or artifact of the better preservation of 
male bones. It would be interesting to study, through whole genome aDNA studies, whether 
individuals with rarer congenital anomalies are closely related. Also, some congenital 
anomalies might be caused by a single gene mutation or the combination of a few gene 
mutations, and this could potentially be revealed in genetic studies. 
 
In this study, no significant sex differences could be found in overall dental wear, periodontal 
disease, or periapical lesions. Similar results have also been obtained before from 
bioarchaeological studies in Estonia (Limbo 2004, 2009). Periodontal disease is found in the 
modern population, and in some bioarchaeological studies it appears more often in males than 
in females (DeWitte 2012, Health 2000:50, Koskinen et al. 2012:44, Vehkalahti et al. 1991). It 
has already been stated above that modern females have better access to healthcare and dental 
hygiene, and that they also smoke less than males (Health 2000:50, Koskinen et al. 2012:44). 
However, there are also contemporary bioarchaeological studies from Latvia, where females 
have been found to have more periodontal disease (P?tersone-Gordina and Gerhards 2011). 
This has been explained by the same factors: differential diets, high fertility demands, and 
differences in the composition of male and female saliva. In Latvia, claypipe wear was found 
only in two adult males (P?tersone-Gordina and Gerhards 2011). Periapical lesions are 
related to caries, and a trend for females to have more periapical lesions was observed in this 
study. It is therefore likely, if the sample size had been larger, that these differences could 
have emerged more clearly. On the other hand, some bioarchaeological studies have found 
more periapical lesions in males (Miliauskiene and Jankauskas 2015, see above). Also, as 




No significant sex-related differences could be found in osteoarthritis, vertebral 
osteoarthritis, or intervertebral disc disease. In modern epidemiological studies, females have 
more osteoarthritis in knee and hand joints, but hip osteoarthritis is quite equally distributed 
(Srikanth et al. 2005). In this study, males had more osteoarthritis in hand, wrist, and elbow 
joints, while females had more osteoarthritis in the lower extremity joints – but the numbers 
are fairly low. Lower extremity joints are load-bearing joints. It may be that people in the past 
were rarely obese, but women carried more weight on average due to their many pregnancies 
(Jung et al. 2015). Also, there may have been rapid weight fluctuations. In just 20 years, knee 
osteoarthritis has diminished in females from ca. 15 to 8 percent, and there is no longer so 
great a difference between the sexes (Aromaa et al. 1989, Kaila-Kangas 2007:67). In modern 
times people live longer, have less physical work, and possibly also less skeletal traumas, but 
more obesity (and more smoking, at least compared to pre-mid-17th century times). So the 
epidemiological situation is in many ways different and cannot be directly compared. The 
largest sex-related difference in this study was linked to the temporo-mandibular joint. It has 
been shown that the loss of posterior teeth causes misplacement of the jaw joint and 
osteoarthritis (Wang et al. 2009), and that this is therefore influenced by the higher rate of 
AMTL in females. In bioarchaeological studies, males often have more osteoarthritis than 
females (Brickley and Waldron 1998, 2006, Cox 1996:76, Jimenez-Brobeil et al. 2012, 
Kjellström 2005, Molnar et al. 2011, Novak and Slaus. 2011, Plomp et al. 2013, Rajik et al. 
2003, Roberts and Cox 2003:279, Slaus et al. 2002, Sofaer-Derevenski 2000, Vanna 2009, 
Waldron 1991,1996,1997a).  
Finland is a country with a recent history of equality between men and women (Bekhouche et 
al. 2013). In 1906, it became the first country in Europe and the third country in the world to 
grant women the right to vote in national elections. This sense of equality may have had 
deeper roots than previously thought, with wives working side by side with their husbands in 
agriculture. Both women and men in Finland have participated in all kinds of work. In eastern 
Finland it was the job of women to hoe the fields, while in western Finland women often 
participated in what was considered mainly a man’s job. Women also participated in slash and 
burn cultivation. (Talve 1990:198). Ploughing and sowing were mainly men’s work, and 
harvesting was mainly women’s work (Talve 1990:199). Taking care of the cows and milking 
was women’s work, but men took care of the draught oxen. Hunting and beer brewing were 
mainly men’s jobs, but in the east and the north of Finland women also participated in 
hunting, and in the west women also participated in brewing beer (Talve 1990:200).  Further 
taphonomy may explain this, since female bones generally have a worse rate of preservation 
than male bones, and the taphonomy of osteoarthritis could not be controlled for. However, 
osteoarthritis, unlike osteoporosis, does not seem to have markedly affected bone 
preservation per se.  
 
Schmorl’s nodes were found almost equally in females and males. Schmorl’s nodes are often 
found more in males than in females in bioarchaeological and medical studies (Jimenez-
Brobeil et al. 2010, 2012, Kyere et al. 2012, Navitainuck et al. 2013, Novak 2011, Novak and 
Slaus 2011, 2012, Plomp et al. 2012, Saluja et al. 1986, Slaus 2000, Slaus et al. 2002, 
Takatalo et al. 2012, Ustundag 2009, See figure 5.2.1). Again, this may be a sign of equality 
in work between males and females, since heavy lifting in work is one of the possible causes 
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(Waldron 2009:45). Spondylolysis was slightly more common in males than in females, as it 
usually is (Aufderheide and Rodrigues-Martin 1998:63, Larsen 1997:192), but the difference 
was not statistically significant. Osteochondritis dissecans was as common in males as in 
females, although it is usually also found more in males (Ortner 2003:351). A larger sample 




Figure 5.2.1. The prevalence of Schmorl’s nodes in males and females (see Appendix 5 for more information and 
references). 
 
Enamel hypoplasia and cribra orbitalia were found to be as common in males as in females. 
Enamel hypoplasia has sometimes been found more in males (Alexandersen 2003:29, 
Palubeckaite et al. 2002, Roberts and Cox 2003:279), and sometimes more in females 
(Dabrowski et al. 2014, Dewitte 2010, King et al. 2005, Kjellström 2005:49, Slaus 2000, 
Yoder 2006:44). But there are often no statistically significant differences (Allmäe and Limbo 
2010, Arcini 1999:117, Jatautis et al. 2011, Kozak and Krenz-Niedbala 2002, Limbo 2006, 
2009, Palubeckaite et al. 2002, Peck 2013, P?tersone-Gordina and Gerhards 2011, Tomczyk et 
al. 2012, Watts 2013). Observed differences have often been linked to the non-equal treatment 
of children, but it has been questioned whether the causes of survivors' enamel hypoplasia 
formations were due to worse care or to better care than the rest (Wood et al. 2002). Males are 
naturally more prone to stress (morbidity and mortality) earlier in life than females (Wells 
2000). Also, it is possible that males experienced more local trauma in the upper incisors 
when growing up, since it was found to be more prevalent in the anterior teeth of males. This 
observation could be studied further from a larger skeletal collection. Sometimes cribra 
orbitalia is found more commonly in females (Arcini 1999:118, Alexandersen and Iregren 
2000, Galea 2013:46, Jatautis et al. 2011, Kjellström 2005:50, Kozak and Krenz-Niedbala 
2002, Sullivan 2005) and sometimes more commonly in males (Allmäe 1999, DeWitte 2010, 
Galea 2013:46, Liebe-Harkort 2012, P?tersone-Gordina et al. 2013). But usually there is no 
statistical difference between the sexes (Arcini 1999:118, Jatautis et al. 2011, Kozak and 
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Krenz-Niedbala 2002, Obertova and Thurzo 2008, Peck 2013, P?tersone-Gordina et al. 2013, 
Yoder 2006:141, Watts 2013). When cribra orbitalia is found more often in females, it is 
sometimes explained by iron deficiency anemia caused by blood loss in menstruation and 
childbirth. However, if we think of cribra orbitalia mainly as a childhood condition, females 
may not have reached puberty and thus may not have menstruated. If this pathology were 
formed only in childhood, even before puberty, it might explain why women may not have 
seemed to have had more cribra orbitalia than men, in contrast with modern day conditions, 
where fertile-age females have more anemia. Also it should be kept in mind that anemia is not 
the only cause of cribra orbitalia (see Methods chapter). If we consider enamel hypoplasia 
and cribra orbitalia as children's conditions, we may argue that, as there are no sex 
differences in adults, children should have had equally good childhoods. However, we do not 
know the sexes of the subadult individuals suffering from these conditions. This is especially 
complicated for cribra orbitalia, since most individuals exhibiting the condition died as 
subadults.  
 
There were not enough individuals with defined sex estimations suffering from metabolic, 
infectious, or neoplastic conditions to draw conclusions as to whether the prevalence was 
higher in males or in females. These differences should be studied from larger and better 




5.3 Age at death and pathology 
 
Numerous bioarchaeological and modern population studies have shown that dental diseases, 
joint diseases, trauma, and osteoporosis are age-progressive or age-accumulative diseases, 
independent of the population studied (e.g. Arcini 1999:80-98, Baetsen et al. 1997, Bennike 
1985:126-127,172, Brickley et al. 2006, Health 2000, Kaila-Kangas et al. 2007: 39, Jatautis et 
al. 2010, Jimenez-Brobeil et al. 2012, Judd and Roberts 1998, Kjellström 2005:50, Koskinen 
et al. 2012:92,102,108, Limbo 2013, Molnar et al. 2011, Navitainuck et al. 2013, Novak and 
Slaus 2010, 2011, 2012, Palubeckaite et al. 2006, 2007, P?tersone-Gordina and Gerhards 
2011, Plomp et al. 2013, Roberts and Manchester 2005:63-138, Slaus et al. 2012). Therefore, 
finding these diseases to be statistically significantly more common (when the preservation of 
teeth and bones have been controlled for) in old adults than in young adults shows that the age 
estimations were most likely carried out correctly on the larger scale. These diseases cause 
suffering, but do not usually contribute much towards death, at least as indicated by the fact 
that the majority of the traumas were well healed, as well as the fact that the osteoporotic 
fractures did not include severe femoral neck fractures. 
 
On the other hand, scurvy is known to be primarily a childhood condition (Kozlowski and 
Witas 2012:403), and cribra orbitalia has also been found more often in children than in 
adults in many previous bioarchaeological studies (e.g. Allmäe 1999, Allmäe and Limbo 
2010, Bennike 1985:210, Bennike et al. 2005, Brickley et al. 2006, Galea 2013:46, Jatautis et 
al. 2011, Jankauskas 1995, Kozak and Krenz-Niedbala 2002, Kjellström et al. 2005:50, Lewis 
2002, Liebe-Harkort 2012, Limbo 2006, P?tersone-Gordina et al. 2013, Pinotek and 
Kozlowski 2002, Ribot and Roberts 1996, Stuart-Macadam 1985, 1991). Cribra orbitalia is 
usually studied only in bioarchaeology, and not in the medical sciences, since it is easier to 
observe on the skeleton. The highest frequency is usually found among subadults, but the ages 
vary slightly between researchers (see Figure 5.3.1). As we do not know whether cribra 
orbitalia can heal completely in adults, it is advisable not to draw hard and fast conclusions 
about the longevity of the individuals who have been suffering from conditions leading to 
cribra orbitalia formation. Parasitic diseases leading to diarrhea are included in the etiology 
of cribra orbitalia (Wapler et al. 2004:337), and diarrhea is still one of the major causes of 
death in the world (WHO 2012). Diarrhea was a problem, especially in spring, in Finnish 
towns in the 18th century (Mäntylä 1987:338). Therefore, it is likely that causes leading to 
cribra orbitalia formation would have contributed to death more often than some other 
common pathological lesions found in the skeletons (e.g. dental and joint diseases). It may be 
that children were so fragile that they died from causes leading to cribra orbitalia formation 
before actually forming cribra orbitalia. It may further be that cribra orbitalia was very 
common in children, but that, in some people, the orbits remodeled completely as they grew 
older. This may have happened for some systemic reason (such as better nutrition, etc.), or 
simply randomly. The only way to study this would be medical 3D imaging of living people, 
in a follow-up study from childhood onwards. But this is unlikely to happen, since it is not 





Figure 5.3.1. The prevalence of cribra orbitalia in adults and subadults in skeletal populations (see Appendix 7 
for more information and references) 
 
Spondylolysis appeared first in the juvenile age at death class, but was subsequently found 
equally in all age at death classes. Mays (2007a) found that spondylolysis appears to be 
formed towards the end of the growth period or in early adult life, even though clinical 
literature shows that it has been formed as early as at six years of age (Fredrikson et al 1984 
as quoted by Mays 2007a). This study also strengthens the belief that in archaeological 
populations it appears later in childhood, or even in early adulthood. One explanation could 
be that etiological factors have changed over the centuries. As discussed earlier in the 
Methods chapter (section 3.7.1), gymnastics and dancing are modern causes and maybe in the 
past children did not particiate in similar exercise. Another explanation could be that it is 
more difficult to diagnose the early stages of spondylolysis from skeletal remains. This could 
be studied further from cadavers to see how the early stages of spondylolysis could be better 
diagnosed and separated from perimortem taphonomic fractures, for example. Another 
alternative explanation could be that smaller children's small vertebral pieces are more easily 
lost in excavations, especially if they are already fractured into smaller parts.  
 
Osteochondritis dissecans did not show any statistically significant differences between age at 
death classes either, and as the skeletal preservation between age at death classes varies, not 
much can be concluded – except that it seems to have been formed as early as in the Infans II 
age class, which corresponds to what is known of its modern formation age, from 5 to ca. 15 
years (Schenck and Goodnight 1996). 
 
Schmorl’s nodes were found first in the juvenile age at death class, and their prevalence 
increased in young adults. But there were no differences between adult age at death classes. 
This was similar to the conclusions noted by several researchers in paleopathology (e.g. 
Jimenez-Brobeil et al. 2012, Navitainuck et al. 2013, Novak and Slaus 2011, Saluja et al. 
1986, Ustundag 2009). Some studies, however, found more Schmorl’s nodes in older age at 
death classes (Novak and Slaus 2012, Slaus 2000). Also, clinical studies have sometimes 
found Schmorl’s nodes to be more common in older age at death classes, and sometimes more 
common in younger age at death classes (Pfirrmann and Resnick 2001). This study agrees 
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with the hypothesis that there is no clear difference between adult age at death classes (Kyere 
et al. 2012:2116). 
 
Enamel hypoplasia was found equally in most age at death classes. Only the youngest infants 
had less, and there were no individuals aged under one year with enamel hypoplasia. This is 
in accordance with what is known about the ages when enamel hypoplasia forms. It is usually 
formed at the age of 2-6 years (Allmäe and Limbo 2010, Bennike et al. 2005, Bennike and 
Alexandersen 2007, Brook and Smith 2006, Dabrowski et al. 2014, Jatautis et al. 2011, King 
et al. 2005, Krenz-Niedbala and Kozlowski 2013, Limbo 2006,2009, Miszkiewicz 2012, 
Palubeckaite et al. 2002, 2006, 2007, Roberts and Cox 2003:264, Tomczyk et al. 2012), as is 
also indicated in this study. There are a few exceptions in which it has been found to form 
mostly in infants aged less than six months (Lewis 2002, Ogden et al. 2007, Pinhasi et al. 
2006). It may be a question of frailty, that the youngest infants are more fragile and may die 
of the causes leading to enamel hypoplasia before the hypoplastic line is formed. Dental wear 
and taphonomy might also explain this. Frailty might also explain why less enamel 
hypoplasia is formed in the teeth that form in late childhood, if older children are more 
resistant to the causes leading to enamel hypoplasia. In bioarchaeology, however, this 
phenomenon has most often been explained by weaning stress, and this question could now 
be answered with the aid of a series of Nitrogen, Oxygen (and Carbon) isotope studies of 
teeth exhibiting enamel hypoplasia to see if weaning and hypoplasia formation are 
simultaneus. Some previous studies (Limbo 2006, Palubeckaite et al. 2002, Roberts and Cox 
2003:264) did not find any association between age at death class and enamel hypoplasia, as 
was the case in this study. But some researchers have found more enamel hypoplasia in 
juveniles than in adults (e.g. Lewis 2002, Liebe-Harkort 2010, Limbo 2009). Other 
researchers have found that people with enamel hypoplasia died at a younger age 
(Alexandersen 2003, Boldsen 2007, DeWitte 2010, King et al. 2005, Miszkiewicz 2012, 
Palubeckaite et al. 2002), while, yet others have found that people with enamel hypoplasia 
may have lived longer (Bennike et al. 2005, Geber 2014) than those without signs of enamel 
hypoplasia. In the oldest adults, dental wear, caries, and Ante Mortem Tooth Loss may erase 
signs of enamel hypoplasia, and calculus may hide it from observation. If there were real 
differences, these differences might be interpreted in many ways, because we do not know 
about the epidemiological conditions, frailty, etc. (Wood et al. 1992). But in this study it 
seems that causes leading to enamel hypoplasia did not affect life expectancy. To know how 
likely it is to detect the formation of enamel hypoplasia before six months of age, for 
example, it would be necessary to carry out more detailed studies in which the wear of teeth 
would have to be controlled for. For each tooth, this would involve recording not only the 
presence or absence of enamel hypoplasia and the time it was formed, but also the time 
window available for each tooth (i.e. at which ages enamel hypoplasia is found vs. at which 
ages it could be observed). It should also be possible to develop a program that calibrates the 
results of the older methods used with the newer methods developed for timing enamel 
hypoplasia formation. 
 
Periostitis and signs of infectious diseases were found in so few individuals that no 
statistically significant age at death differences could be observed. In addition, the 
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taphonomic factors for this pathology could not be controlled for. Likewise, congenital and 
neoplastic conditions were found in so few individuals that no statistically significant 




5.4 Stature and pathology 
 
In medical studies, adult stature has been related to ill health (Nyström-Peck and Vågerö 
1989). On the other hand, there are at least exceptions to this rule – if we can actually call it a 
rule (Deaton 2007). In medieval and post-medieval Europe, short individuals were recorded 
to have died younger than tall individuals (DeWitte and Hughes-Morey 2012, Kemkes-
Grottenthaler 2005, Watts 2013), they were probably more stressed in their childhood. 
However, stress indicators have not been linked to the slowing of growth (Mays 1995, Ribot 
and Roberts 1996), nor have they been associated with adult femur length as a proxy value 
for stature (Boldsen 1998, DeWitte and Bekvalac 2011, Jatautis et al. 2011).  
 
Likewise, in this study, it was not possible to find statistically significant associations 
between adult stature and any of the health-related parameters studied. If there had been 
problems in growth during childhood, they might have been so severe that the individuals 
died prematurely, or, if the problems had not been so severe, then catch-up growth could 
have compensated for the period of nutritional deprivation or ill health. Only skeletal trauma 
and stature showed, at first, a statistically significant association, but the association was 
explainable by biological sex, since males are taller and have significantly more trauma than 
females. 
 
It seems that average stature may have increased through time (Figure 4.1.3.1), although the 
results were not statistically significant. If we make this assumption, it could be that most of 
the individuals from the Pälkäne site would not date to the last centuries in which the 
cemetery was used (because they were not tall). And this would also explain the poorer 
preservation at the site (Figures 2.5.4.1-2.5.4.3). The eastern sites in the study seem to exhibit 
a shorter average stature than the western sites (Figures 4.1.3.1), but again there were no 
statistically significant differences.  This could be explained by genetics (Palo et al. 2009). At 
the Lappee Church site, short stature could also be explained by poor childhood nutrition or 
health, as indicated by the incidence of enamel hypoplasia (Figure 4.6.1.4). If we assume that 
stature has increased through the centuries, and that eastern Finns had a shorter overall 
stature, the men at the Tuukkala site in Mikkeli would truly be an exception. This could be 
further studied by excavating larger skeletal collections especially from eastern Finland. They 






5.5 Archaeological site and pathology 
 
The observed demographic differences between the coastal and inland sites may be due to 
taphonomy, or genuine differences in health or fertility. But as the skeletons of infants and 
senile adults are usually the most poorly preserved, the differences between older and younger 
sites may be explained more by taphonomy  than by real paleodemographic differences. Both 
eastern sites (Tuukkala and the Lappee Church site) are known to have been leveled before 
excavation (see the Materials chapter), and therefore the skeletal remains of subadults, and 
especially infants, may be missing because they were often buried in shallower graves. On the 
other hand, the eastern sites may have had lower fertility and/or infant and child mortality. 
Older sites (especially the Tuukkala site in Mikkeli and the Kirkkailanmäki site in Hollola) 
are generally worse preserved (see the Materials chapter). Also, the sites used before the mid-
17th century were mostly excavated a long time ago, and there were problems with those early 
excavation methods (see the Materials chapter). On the other hand, fertility increased in the 
18th century, at the same time as the average life spans of adults were increasing (Karonen 
2008:38). The population increased, especially from the 18th century onwards, reaching ca. 
300,000-350,000 inhabitants during 1570-1720, and 833,000 by the year 1800 (Karonen 
2008:34,37, Kuisma 2006:20, Vuorinen 2002:33, 2010:199,207). Infant mortality may have 
increased as well. But if one survived the first years of one’s life, then the average life 
expectancy may have increased more than in the previous centuries. It may be that the 
excavation areas at the inland sites missed subadult burials, or that these were destroyed by 
the leveling of the sites (e.g. Mikkeli and Lappeenranta), or that the general level of 
preservation was simply worse.  
 
It is, however, unlikely that solely taphonomic differences could explain the higher infant and 
child mortality in the coastal towns. Similar health differences between early urban and rural 
areas have been observed in numerous bioarchaeological studies across Europe (Budnik and 
Liczbinska 2006, Lewis and Gowland 2007, Redfern et al. 2015, Roberts and Manchester 
2005:17). These are usually explained by the spread of infectious diseases, poor hygiene, 
increased population density, contacts, and possibly by the poor quality of food in early urban 
centres. Also, growing populations and increased fertility may have caused the demographic 
profiles seen in the coastal towns (Wood et al. 1992). However many local histories of the 
coastal towns mention poor hygienic conditions, especially in Porvoo and Helsinki (Hartman 
1906:79,170,427, Hornborg 1950:19,70,72,170,195, 592,600, Mäntylä 
1994:79,81,86,132,190,217, 267-269,342-344, Nikula and Nikula 1987:450,510-511, Suolahti 
1950:331) and there are no such mentions in the histories of the inland parishes of Renko or 
Pälkäne, for example. Of course, this may depend on the choices made and the interests of the 
historians. Mortality in towns such as Porvoo was higher than in the surrounding areas in the 
18th century (Mäntylä 1987:338, Mäntylä 1994:86,344). In modern Finland, child mortality is 
one of the lowest in the world (less than 0.3% of those aged under 5 years) (Gapminder 2013) 
and Finland is famous for good maternal care. Moreover, Finland is fortunately one of the 
countries with the longest existing death registers. In the 1730’s or 1740’s, age at death began 
to be registered regularly in the municipalities (Hiski 2015), including those where the 
skeletal material in this study comes from, and it continued to be registered until such time as 
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each cemetery ceased to be used. While no major differences can be observed in the mortality 
profiles between sites, the rural inland site of Renko does seem to have had slightly lower 
infant mortality than the rest of the sites (Figure 5.5.1). Individuals in this study likely span a 
longer time period than the earliest decades represented by the death registers. Therefore, it 
would seem likely that there were larger differences in health or fertility between the coastal 
and inland sites before the death registers began. Regardless of whether the demographic 
differences between the coastal towns and inland sites reflect real heath differences or 
whether they depend on taphonomy or fertility, they nevertheless explain most of the other 
differences observed concerning age-progressive pathologies between the coastal towns and 
inland sites. 
 
Figure 5.5.1 shows the well-known biases in adult age estimation methods. When we compare 
this profile to Figure 4.1.2.1, it becomes obvious that young adults are over-represented and 
that especially adults aged over 70 years are under-represented. On the other hand, as we do 
not have historical data covering the whole period of cemetery use, we currently have no way 






Figure 5.5.1 Mortality profiles calculated from Hiski (2015): Altogether, the municipalities registered 429-11455 
ages at which death occurred, while the age at death information for 43-4294 individuals was missing. 
 
It is very challenging to make direct comparisons of prevalence rates between sites, between 
the work of different researchers, and between the rates of skeletal preservation at different 
sites, etc. As Tony Waldron (2007:136) has stated “It is more likely that the moon is made of 
green cheese than that all the requirements (for comparisons of the different site prevalences) 
are satisfied”. Therefore, the reader should now become more cautious, and think of these 
comparisons as directional at best. Especially problematic are comparisons of studies made on 
dead people and living people (Waldron 1994:16,20-23, 2007:76, Wood et al. 1992). Although 
non-standardized methods, and inter-observer errors in using standardized methods to 
evaluate what is pathological bone and what is not, are certainly problems, the biggest 
challenges of all are probably taphonomy and non-standardized methods of counting the body 
parts that are available for research. Some researchers include less well preserved bones, and 
others only complete bones. On the other hand, we may well ask whether it is advisable to 
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preserved before it can be studied? That would leave many gaps in time and place, especially 
in the areas where the preservation of bones is not good.  
 
It is easier to compare some pathological trait prevalences (e.g. caries, cribra orbitalia) than 
others (e.g. enamel hypoplasia). This may depend on different factors, such as the use of non-
standardized or different methods. Taphonomy may be more of a factor in some pathologies, 
as some diseases are osteofytic, while others are osteolytic. Also, it may make counting 
challenging. There are studies of inter-observer error in different pathologies (e.g. Jacobi and 
Danforth 2002, Liebe-Harkort et al. 2010, Waldron and Rogers 1991), but usually these 
studies do not deal with the problem of counting the available and missing body parts for 
investigation. Counting body parts may not be as simple as it sounds. This is especially true 
for diseases, which may be manifested in several bones. Particularly challenging is the 
counting of preserved joints (two or more bones involved), because osteoarthritis may be 
found in some parts of the joint more often than in others, and this counting can only be 
improved dramatically when we have computer-based 3D programs that count the 
preservation of the total joint area and the probability of osteoarthritis in different parts of the 
joint that are present or missing (Shepstone et al. 2000). The age at death profile of the 
population should also be controlled for, in the case of age-progressive diseases and in 
primarily childhood conditions (Baker and Pearson 2006, Nikita et al. 2013). Also, for some 
pathologies (e.g. dental disease and trauma) the sex distribution of the population must be 
considered when comparing the prevalences. 
 
Taphonomy may be one of the reasons why osteoarthritis, for example, is the most common 
joint disease found in archaeological skeletons. Osteoarthritis does not markedly affect the 
preservation of the joints, and may even improve it. If atrophic joint diseases were prevalent 
in the past, the taphonomic processes may have more easily destroyed the evidence. Rogers et 
al. (1981) studied 400 adult skeletons and found three cases of erosive arthropathies. In this 
study, no certain cases of erosive arthropathies could be identified. Osteoarthritis is also more 
common in large joints, which are more often preserved than small joints are. For this reason 
it is essential to find ways to control better for taphonomy. Medical imaging (even 
photography and digital image processing) might help, if it were to become more accessible 
to bioarchaeologists. The effects of each pathology (lytic and osteofytic), and the preservation 
of the skeletal elements required to make a diagnosis, have been considered separately in the 
Methods and Results chapters of this thesis. Also poorer or better preservation of some 
skeletal elements may indicate the presence of pathological conditions (e.g. osteoporosis) as 
discussed above. It may even be worth discussing whether the better preservation of the 
thoracic vertebral bodies in the older sites could be explained by increased osteoporosis 
(possibly due to smoking) through time. 
 
It is well known from previous studies that caries prevalence has increased gradually from the 
Stone Age to the modern age, for example in Scandinavia (Alexandersen 2003, Arcini 
1999:80-81, Mellquist and Sandberg 1939:45, Sagne 1976), in Britain (Roberts and Cox 
2003:31, Roberts and Manchester 2005:69, Roberts and Cox 2007:156), in Estonia (Limbo 
2013:125), and even in Finland (Salo 2005:81-83). This is usually explained by a gradual diet 
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change. Therefore, it is not surprising to find that sites that were only in use before the 1650’s 
have fewer dental diseases than the sites that were still in use in the 18th or even at the 
beginning of the 19th century.  However, most of the individuals from the cemeteries used 
before the 1650’s are actually from the Julin site in Turku, which is supposed to be a burial 
ground for lower status individuals. This is the only exceptional site in this study, although it 
is difficult to compare the status of individuals from different towns. A study from Lithuania 
dealing with the same period has shown that lower class individuals had more caries than 
higher class individuals (Miliauskiene and Jankauskas 2015). Larsen (1997:76-7) has also 
drawn a similar conclusion in a metastudy. Therefore the observed difference between periods 
would probably be even more statistically significant, if we presumed that the Julin site 
individuals belonged to a lower social class than was typical of the other sites. Then we may 
ask why dental diseases were more common in the cemeteries that continued in use after the 
1650’s. The most usual and likely explanation is the gradual diet change to more 
carbohydrate-rich cariogenic foods. But hunting and gathering still played an important role 
in the 17th century economy, even though agriculture had become the most important source 
of livelihood (Enbuske 2006:33, Mäntylä 1987:236). Another factor that may play a role in 
increasing dental disease is tobacco smoking (Jette et al. 1993), which started in Finland in 
the middle of the 17th century (Lahtinen 2007:30,55). Other less likely contributing factors 
could be genetic shift, environmental factors, or other behavioural changes. Also the virulence 
of dental pathogens may have changed, a factor that could be studied further with the help of 
aDNA. 
 
How healthy was the diet in those days? The proportion of cereals in the diet is difficult to 
estimate using archaeological or historical evidence. Although sugar had been imported to 
Finland in the latter part of the 16th century (Nikula and Nikula 1987:279, Suolahti 1950:224), 
it probably did not become common before the first sugar factories started at the end of the 
18th century (Hornborg 1950:372,422, Mäntylä 1994:387). Moreover, although other 
carbohydrate-rich food sources, such as root plants (turnip and swede) and honey, do not 
usually leave any paleobotanical evidence, starch analysis – which has never been carried out 
yet – could reveal them. Signs of dental diseases (and possibly metabolic diseases) in the 
skeletons may also reveal more about dietary nutrition. Stable Carbon and Nitrogen isotope 
studies could tell us more about the composition of diets, and hopefully these can be carried 
out in the future. Nitrogen isotopes reveal the trophic level of the utilized food, and therefore 
the proportions of meat (non-cariogenic) and vegetables (some containing carbohydrates) in 
the diet could be revealed. In addition, if the proportions of marine and freshwater food in the 
diet (presumably non-cariogenic) are determined with Carbon isotopes, this could reveal even 
more about the diet, and possibly explain the observed dental disease prevalences in this 
study. It should be noted that not only dental calculus, but also teeth discoloration was 
observed. It may be possible to determine the cause of discoloration through the use of 
microscopic, chemical or molecular investigative methods. This, however, must be left to 
future research. 
 
The true prevalence of caries varies in Scandinavia and the Baltic countries from 0 to 47 
percent, being under 10 percent in most bioarchaeological studies (see Appendix 1). The 
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studies showing the highest prevalence include those focused on initial caries and 
discolorations (Liebe-Harkort 2010, Miliauskiene and Jankauskas 2015). The results of this 
study are therefore typical for the area and the time periods. Two of the skeletal populations 
(the Julin site in Turku and the Kirkkailanmäki site in Hollola) have previously been studied 
by dentists (Varrela 1991, 1996, 1997 and Saarnisto 1996). It is interesting to note is that one 
dentist found a higher, and the other a lower, prevalence of true caries than was the case in 
this study. However, the results for the Julin site in Turku are not strictly comparable, since 
the sample size is different, and adult and subadult prevalences were reported separately in the 
previous study. Moreover, radiographs were used to aid diagnosis (Varrela 1996). Dentists 
have previously shown a higher sensitivity and osteologists a higher specificity with respect 
to the diagnosis of caries (Liebe-Harkort et al. 2010). The crude prevalence of caries varies 
from 0 to 92 percent (see Appendix 1). Studies with high crude prevalences have also counted 
all AMTL as caries (Mellquist and Sandberg 1939). Usually, Stone Age sites have less than a 
20 percent crude prevalence of caries (Alexandersen 1989, Bennike 1985:161, Christophersen 
1938,1939, Grönroos 1913, Holmer and Maunbach 1956, Liden et al. 1996, Núñez 1995), and 
most of the sites with more than 50 percent prevalence are 15th century or earlier (see 
Appendix 1). The crude prevalence of periapical lesions varies from 0 to more than 50 
percent, while the true prevalence varies within 1-5 percent. The prevalence rates for 
periapical lesions in this study are likely under-represented due to the lack of a systematic 
radiological evaluation. The crude prevalence of AMTL varies from 0 to 77 percent. 
Periodontal disease varies from 8 to almost 90 percent, and calculus from 13 to 99 percent. 
No radical differences between geographical areas can be observed, and differences in dental 
disease can mostly be explained by the time period and scoring methods used (see Appendix 1 
for references). Whether urban and coastal sites have less caries than rural and inland sites 
could be studied further, using larger databases of combined studies of skeletal remains from 
the different sites and countries, while controlling also for age at death. 
 
Nutritional differences might also explain these differences. As mentioned before, the later 
sites are closer to the modern agricultural area of Finland. This area is known to have long 
roots in agriculture (Aalto 2006:57, 60, Karonen 2008:139-140,274, Keränen 2006:178, 
Enbuske 2006:41 Suvanto 1987:327-328). In addition, the different areas in Finland have 
different food traditions (Kuisma 2006:16, Suvanto 1987:403-408, 411-413).   
 
 
Temporo-Mandibular joint disease seems to be more common in this study than in 10-16th 
century Sigtuna in Sweden (Kjellström 2005:52), or than in post-medieval London (Waldron 
and Cox 1989, Waldron 1991). On the other hand, higher prevalences of up to 30% have been 
reported from archaeological skeletal remains in Europe (see Metastudy in Rando and 
Waldron 2012, Roberts and Cox 2003:72,80,150,202 and Figure 5.5.2), and even higher 
prevalences again in modern Finland (Kaila-Kangas 2007). Also, an increase in TMJ disease 
has been observed in London from the medieval to the post medieval period (Rando and 
Waldron 2012), and in Britain in general (Roberts and Cox 2003:72,80,150,202). Since TMJ 
disease can be caused by AMTL (see next section), it is natural that it would have increased 
over time together with dental diseases. Only a few studies have looked at TMJ osteoarthritis, 
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compared to the numerous studies published on osteoarthritis of the larger joint of the 
extremities. Also, wrist, hand, ankle, and feet joints are not as popular subjects to study as the 
larger joints of the hip, knee, shoulder, and elbow (see Figure 5.5.2 and Appendix 2 for more 
information and references).  
 
 
Figure 5.5.2. Prevalence of Temporo-Mandibular joint disease in European populations (see Appendix 2 for 
references) 
 
Shoulder osteoarthritis has a similar prevalence in this study to that of modern Finland, or to 
archaeological populations dating from the Neolithic to the Medieval period studied in 
Sweden and Denmark (Arcini 1999:92, Bennike 1985:135, Kjellström 2005:52, Molnar et al. 
2011). On the other hand, there are studies of archaeological populations in the rest of the 
Europe in which the observed prevalence is many times higher than in Scandinavia (e.g. 
Crubézy et al. 2002, Novak et al. 2011, Palmer et al. 2014, Roberts and Cox 
2003:72,79,97,148-150,198-202 Slaus et al. 2002). In Europe, the prevalence varies greatly, 
from 0 to 45 percent, but, in the studies with the highest prevalence, examples of slight 
changes in the joints have also often been included. However, in the Scandinavian studies, 
only severe changes (eburnation) are usually counted, and therefore we cannot say that 
shoulder osteoarthritis was not as prevalent in Scandinavia as in the rest of Europe (see Figure 





Figure 5.5.3. Prevalence of shoulder osteoarthritis in European populations (see Appendix 2 for references) 
 
Scandinavian archaeological populations from the Neolithic to the Medieval period have a 
similar prevalence of elbow osteoarthritis (Arcini et al. 1999:92-93, Bennike 1985:135, 
Molnar et al. 2011). Also, British metastudy prevalences from the Neolithic to the Early 
Medieval period are quite similar (Roberts and Cox 2003:72,79,97,148-150,198-202). In 
modern Finland, rates of elbow osteoarthritis are lower (Kaila-Kangas et al. 2007:30), but this 
joint osteoarthritis rarely causes symptoms, and therefore it is probably underestimated in 
modern population studies (Debono et al. 2004). In some studies from Britain (Plomp et al. 
2013), the Netherlands (Palmer et al. 2014) and other parts of Europe (Crubézy et al. 2002, 
Debono et al. 2004, Novak et al. 2011, Slaus 2000, Slaus et al. 2002), osteoarthritis 
prevalence seems to be generally higher than in this study, but again the studies with the 
highest prevalence also included moderate and even slight changes in the joints. The 
prevalence of elbow osteoarthritis varies greatly, from 0 to 46 percent (see Figure 5.5.4 and 
Appendix 2 for more information and references). 
 




Wrist osteoarthritis prevalence is approximately the same as in modern population studies in 
Finland (Kaila-Kangas 2007:32). In 10th-16th century Lund (Arcini 1999:93) and in 18th-19th 
century London (Waldron and Cox 1989), the prevalence is lower, and in several 
archaeological sites from the Neolithic to the Medieval periods in Denmark (Bennike 
1985:135) it is slightly higher. In 6th to 7th century Greece, in Bronze Age Britain, and 
especially in Neolithic Eastern Central Europe, the observed prevalences are more than twice 
as high as in this study (Bourbou 2009, Crubézy et al. 2002, Roberts and Cox 
2003:72,79,97,148-150,198-202). Prevalences in European archaeological sites vary from 1 to 
22 percent, but most studies have found prevalences of less than 8 percent (see Figure 5.5.5 
and Appendix 2 for more information and references). 
 
 
Figure 5.5.5. Prevalence of wrist osteoarthritis in European populations (see Appendix 2 for references) 
 
The prevalence of hand osteoarthritis in European archaeological populations varies greatly, 
from 0.4 to 46 percent (see Figure 5.5.6 and Appendix 2 for more information and 
references). European Neolithic sites show high prevalences (Crubézy et al. 2002, Roberts 
and Cox 2003:72). On the other hand, in Britain prevalences from the Bronze Age to the Early 
Medieval period are lower than in this study (Roberts and Cox 2003:79,97,148-150,198-202). 
Southern European archaeological populations (Bourbou 2009, Crubézy et al. 2002) show 
generally higher prevalences than northern ones, but this may be due to inter-observer error 
(different definitions of osteoarthritis) or some real etiological reason (genetics, climate, 
work, etc.). Also, skeletal populations from the same town and time period (18-19th century 
London) observed by different researchers may give quite varying results (Brickley and 





Figure 5.5.6. Prevalence of hand osteoarthritis in European populations (see Appendix 2 for references) 
 
Hip osteoarthritis prevalence was slightly lower than in modern Finland (Aromaa et al. 1989, 
Heliövaara et al. 1993, Kaila-Kangas et al. 2007:38), and slightly higher than in Neolithic and 
Medieval archaeological populations in Sweden (Arcini 1999:94, Kjellström 2005:52, Molnar 
et al. 2011), but slightly lower than in Neolithic to Medieval archaeological populations in 
Denmark (Bennike 1985:135) and in 18th century populations in the Netherlands (Baetsen et 
al. 1997), and quite similar to populations in Britain (Plomp et al. 2013, Roberts and Cox 
2003:72,79,97,148-150,198-202, Rogers et al. 1981, 1994, Waldron 1997b, Waldron and Cox 
1989). Again, only Southern European populations show markedly higher prevalences 
(Crubézy et al. 2002, Slaus 2000, Slaus et al. 2002).  Prevalences vary from 0 to 22 percent, 
but most of the studies have found prevalences of less than 10 percent (see Figure 5.5.7 and 
Appendix 2 for more information and references). 
 
Figure 5.5.7. Prevalence of hip osteoarthritis in European populations (see Appendix 2 for references) 
 
Knee osteoarthritis is found less often than in modern Finland (Aromaa et al. 1989, 
Heliövaara et al. 1993, see Kaila-Kangas 2007:41,67). It has been previously questioned 
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whether knee osteoarthritis is a new (Post-medieval) disease (Baetsen et al. 1997, Rogers and 
Dieppe 1994, Waldron 1997a). Knee osteoarthritis is often linked to obesity (Toivanen et al. 
2010), and obesity is most likely a more recent health problem. On the other hand, Crubézy et 
al. (2002) found that, when age at death was controlled for, knee osteoarthritis was as 
common in the Neolithic period as it is today. The population of 10-16th century Lund (Arcini 
1999:94) shows a similar prevalence to the one in this study, but in Neolithic to Medieval 
Denmark it seems somewhat higher (Bennike 1985:135). Prevalence varies from 0 to 35 
percent in European bioarchaeological studies (see Figure 5.5.8 and Appendix 2 for more 





Figure 5.5.8. Prevalence of knee osteoarthritis in European populations (see Appendix 2 for references) 
 
Ankle osteoarthritis is more common in this study than in 10-16th century Lund (Arcini 
1999:95), and in several archaeological sites from the Neolithic to the Medieval period in 
Denmark (Bennike 1985:135), and in Iron Age Britain, and in 18th-19th century London as 
well (Roberts and Cox 2003:97, Waldron and Cox 1989, Waldron 1991). But it is less 
common than in the Bronze Age, Roman period, or Early Medieval Britain, and in the eastern 
central European Neolithic period (Crubézy et al. 2002, Roberts and Cox 2003: :79,148-
150,201). Prevalence varies little, from 0 to 5 percent, therefore coincidence may also play a 







Figure 5.5.9. Prevalence of ankle osteoarthritis in European populations (see appendix 2 for references) 
 
The prevalence of feet osteoarthritis in European archaeological populations varies quite 
little, from 1 to 17 percent (Crubézy et al. 2002, Roberts and Cox 2003:72,79,97,148-
150,198-202,Waldron and Cox 1989). The Eastern Europe Neolithic again shows the highest 
prevalence (Crubézy et al. 2002), but this may be due to inter-observer error rather than some 
real etiological reason (genetics, climate, work, etc.), since British Neolithic sites show one of 
the lowest prevalences (Roberts and Cox 2003:72) (see Figure 5.5.10 and Appendix 2 for 
more information and references). 
 
 
Figure 5.5.10. Prevalence of feet osteoarthritis in European populations (see Appendix 2 for references) 
 
Vertebral osteoarthritis prevalence seems lower in this study than in most of the 
bioarchaeological studies in Europe, but counting vertebrae was felt to be more difficult than 
counting other joints, since they were so differentially preserved. The highest prevalences 
found in bioarchaeological studies are “crude prevalence” rates, which are actually expected 
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to be higher than “true prevalence” rates. Also, different studies have looked at different 
changes, some only at facet joints or at vertebral osteophytes. Only one study, from the 13th to 
the 16th century UK, found lower prevalences for each vertebral class (Stirland and Waldron 
1997) than in this study. The prevalence of osteoarthritis in different vertebral classes varies 




Figure 5.5.11. Prevalence of vertebral spondylosis in European populations (see Appendix 3 for references) 
 
 
Figure 5.5.12. Prevalence of vertebral facet joint osteoarthritis in European populations (see Appendix 3 for 
references) 
 
In the Croatian studies reviewed here, all the joints have a higher prevalence of osteoarthritis 
(Novak 2011, Novak et al. 2011, Slaus 2000, Slaus et al. 2002). This is likely due to the 
methods used, and what is counted as osteoarthritis, but there may also be etiological 
differences such as genetic difference, different work, older individuals, etc. In Scandinavia, 
often only eburnation has been counted as osteoarthritis (Arcini 1999:88, Molnar et al. 2011), 
and this may explain the seemingly lower prevalences in Scandinavian populations. 
 
Besides knee osteoarthritis, TMJ disease also seems to be more common in modern Finland. 
However, the medical and bioarchaeological studies are not directly comparable, even though 
many joints in modern Finland and in archaeological populations seem to show similar 
prevalences, and this question could be better answered by cadaver studies. For example, how 
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much osteoarthritis has been reported in the lifetime of a TMJ, and how many cases have 
effected skeletal changes in the TMJ. It seems that, although the major etiological causes have 
changed from e.g. “movement” in historical periods to “age and obesity” in modern Finland, 
osteoarthritis still continues to be a problem. Rogers et al. (1990) have found that 
paleopathologists usually over-estimate osteoarthritis more than radiologists do, and therefore 
the idea of using only eburnation as a sign of osteoarthritis might be a better way forward. 
Actually, the modern prevalence of osteoarthritis (despite all of the problems) may be more 
comparable to these results than is the case with bioarchaeological studies that use other 
criteria. 
 
Only one case of DISH was found in the material. DISH had previously been found from high 
status individuals (e.g. Núñez et al. 2013) and the individuals in this study were lower class, 
so this would strengthen this hypothesis. 
 
Trauma studies are usually focused on violence, and as most of the trauma in this study is not 
violence-related, it was more difficult to find comparative studies. Occurrences of trauma in 
spatially and temporally close populations (excluding violence-related trauma studies) range 
from one percent to 35 percent (see Figure 5.5.13 and Appendix 4). The highest prevalences 
are from a rural site with only 69 individuals studied, a battlefield site, and one study that 
included Schmorl’s nodes in trauma (Coughlan and Holst 2000, Hart and Holbrook 2011, 
Jatautis et al. 2010).  The crude prevalence from this study is in the middle range (see Figure 
5.5.13 and Appendix 4). The prevalence of cranial trauma, on the other hand, seems lower 
than in most of the studies, especially the Croatian studies (Novak 2011, Novak and Slaus 
2012, Slaus 2008, Slaus and Novak 2006, Slaus et al. 2012) (see Figure 5.5.14 and Appendix 
4). It would be tempting to draw the conclusion that there has been more interpersonal 
violence in Southern Europe, but comparisons of this kind are only approximate, because the 
level of preservation and the skeletal elements included in the studies differ from study to 
study. Also, one has to be careful not to interpret postmortem damage as trauma. Perimortem 
fractures may sometimes be difficult to differentiate (Roberts and Manchester 2005:89). 
However, violence has been said to be more usual in the temperate environments than in cold 
or hot environments (Armit 2011:504). And some areas, like the Balkans area in Europe may 
have longer roots in violence than others, just as the Levant has been shown to have (Cohen et 
al. 2014) 
 
Parry fractures have also often been over-identified (Judd 2008), and in fact when the fracture 
has been completely healed and remodeled (as is most often the case in paleopathology), it is 
very difficult to estimate the fracture type without - and even with - radiographs. Usually, 
however, premotem trauma in adults is easy to observe, and inter-observer errors would be 
expected to be low. Trauma seems to be more common in rural sites than in urban sites, 
especially in the UK (Judd and Roberts 1999, Slaus and Novak 2006) (see Figure 5.5.13 and 
Appendix 4). This has been explained by accidental injuries in agricultural labour (Judd and 
Roberts 1999). Also, in this study the highest prevalence of trauma was found in the rural site 
of Renko, although coastal towns actually showed more trauma than inland sites when age at 
death was controlled for. It should also be kept in mind that, in the so-called early towns in 
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Finland, agriculture was still part of the economy (Karonen 2008:170, Mäntylä 1987:248). 
More violent crimes were also listed in the urban areas than in the rural areas in Finland in the 
16th century (Karonen 2008:68). 
 
 
Figure 5.5.13. Trauma prevalence in European populations (see Appendix 4 for references) 
 
 












































































































































































































Bioarchaeological population-based studies have shown spondylolysis prevalences ranging 
from less than 1 percent to 12 percent (Brickley et al. 2006:130, Fibiger and Knusel 2005, 
Jimenez-Brobeil et al. 2012, Kjellström 2005:50, Mays 2006, 2007b, Roberts and Cox 
2003:80,95,98,151-152,208-209, Roberts and Cox 2007, Stirland 1996, Waldron 1991). 
Clinical studies show 5-6 percent, and even up to 13 percent within the Sami population 
(Fibiger and Knusel 2005, Takatalo et al. 2012). These are quite in line with my results, and 
they also show that rarer pathologies such as spondylolysis prevalences should be studied 
from large skeletal populations in order to get more accurate and comparable prevalence rates. 
 
Population-based studies on Osteochondritis dissecans are rare. Usually, prevalences range 
from 0 to 5 percent (Bourbou 2003, Brickley et al. 2006:130, Caffell and Holst 2010, Groves 
2006:351-361, Schats 2012:table 10, Roberts and Cox 2003:71,80,151,209-210, Stirland 
1996, Van Twest 2001:122, Vincent and Mays 2009:25,56,62), but studies with higher 
prevalence rates can be found (Hawkes and Wells 1983, Vikatou 2012:28-30). In 10th to 16th 
century Sigtuna, prevalence varied from 0-5 percent (Kjellström 2005:50). In Medieval 
English and late Neolithic Portuguese populations, a prevalence of one percent was observed 
(Silva 2001, Stirland 1996). Wells (1974), suggesting that it could be more common in 
agricultural populations. In this study, it was found more in the western sites (close to the 
modern agricultural area of Finland), but also in towns. Although these were statistically 
significant differences, taphonomy was too difficult to control for, since osteochondritis 
dissecans may be manifested in different joints. 
 
In general, Schmorl’s nodes have not been a popular subject to study among 
paleopathologists, and it was not easy to find close comparative studies. In the 10-16th century 
Swedish populations and in modern Finnish (17%) populations, the prevalence is lower than 
in this study (Kjellström 2005:50, Takatalo et al. 2012). But, as seen earlier, modern and 
historical societies inhabit a different etiological milieu in many ways. Furthermore, modern 
Germans seem to have a lower prevalence than early medieval Germans (Navitainuck et al. 
2013, Junghans and Schmorl 1971). This may be because the life of modern people is not as 
strenuous as in the past.  Schmorl’s nodes in European archaeological populations have a 2-80 
percent crude prevalence, and a 7-35 percent true prevalence (see Figure 5.2.1 and Appendix 
5 for references). An especially high prevalence (80%) can be found in a British 15th century 
battlefield site (Coughlan and Holst 2000). 
 
The crude prevalence of enamel hypoplasia in Northern Europe ranges from 0.6 in Post-
Medieval Britain (Roberts and Cox 2003:324-325) to 100 percent in British and Lithuanian 
Post-Medieval sites (King et al 2005, Palubeckaite et al. 2002), depending on the method of 
study and especially what a researcher counts as enamel hypoplasia (see Figure 5.5.15 and 
Appendix 6 for references). The range is wider than for any other paleopathological lesion. 
Enamel hypoplasia can be found in all individuals if we look at and count microscopical 
changes. Much less enamel hypoplasia is found if we use the Global History of Health Project 
(Steckel et al. 2006:15) guidance, and count only the examples that can be felt with the 
fingernail. This method has lately become more popular, and there are recent publications 
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using similar methods from Finland’s neighbouring countries, Sweden and Norway (Hamre 
2011:87-89, Kjellström 2005:30). More publications using similar methods can be expected in 
the near future (Steckel et al. 2006:15).  Studies using this method have found similar lower 
crude prevalences to those found in this study, under 15 percent. Because of the wide range of 
results, depending heavily on which teeth have been preserved and included in the study, and 
above all on how enamel hypoplasia is defined, it is quite impossible to say much about the 
differences in crude and true prevalence between the archaeological sites in Europe. Within 
this study, the Lappee Church site in Lappeenranta seems to have a higher prevalence (33%) 
than the other sites, and this may be likened to historical information about the so-called 
“town of hunger” (see Materials). The definition of “what is enamel hypoplasia” should be 
refined further, with the aid of imaging, microscopic, and molecular methods. In addition, 
studies using different methods (e.g. FDI 1982, Schultz 1998, Steckel et al. 2006:15) for 
observing enamel hypoplasia should be conducted, and questions of inter-observer error and 
how to compare the results between these methods should be answered, before a reasonable 
comparison of the prevalence rates between archaeological populations will be possible.   
 
 
Figure 5.5.15. Enamel hypoplasia prevalence in Scandinavian and Baltic countries (see Appendix 6 for 
references) 
 
Cribra orbitalia and porotic hyperostosis are usually found nearer the equator, at both 
agricultural and urban sites (Stuart-Macadam 1992). The prevalences in Northeastern Europe 
vary from 8 to over 80 percent, but urban and rural sites do not show clear differences (see 
Figures 5.5.16-5.5.17 and Appendix 7).  Moreover, the Southern Baltic areas (Poland and 
Denmark) do not show markedly more cribra orbitalia than the northern sites (e.g. Finland), 
and prevalence varies from site to site (Bennike 1985:210, Bennike et al. 2005, Bergman 
1993, Boldsen 2005, Kozak and Krenz-Niedbala 2002, Møller-Christensen 1978, Pinotek and 
Kozlowski 2002, Yoder 2006:139-140). When only children have been included in the 
analysis, the prevalence often exceeds 40 percent, while if only adults have been studied, the 
prevalence usually stays below 40 percent (see Figures 5.5.16-5.5.17 and Appendix 7). 
Hospital sites seem to have the highest prevalences in the UK and Denmark (Bennike et al. 
2005, Møller-Christensen 1978, Ribot and Roberts 1996, Roberts and Cox 2003:234). Porotic 
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hyperostosis prevalence is low in British and Norwegian osteological material (Hamre 
2011:109,131,181, Ribot and Roberts 1996, Sullivan 2005:258), and it has not been found at 
all in 10th to 16th century Swedish, or in 17th or 18th century Latvian, skeletal material 
(Kjellsröm 2005:33, P?tersone-Gordina et al. 2013:32). Therefore, it is not surprising to find 
that in Finland the only possible cases of porotic hyperostosis could be found using 
macroscopic analysis. The minimum expression of porotic hyperostosis shows great inter-
observer variation (Jacobi and Danforth 2002). Porotic hyperostosis in this material could be 
further studied with the aid of medical imaging methods (Buikstra and Ubelaker 1994:121). 
 
 
Figure 5.5.16. Cribra orbitalia prevalence in urban and rural subadults (see Appendix 7 for references) 
 
 
Figure 5.5.17. Cribra orbitalia prevalence in urban and rural adults (see Appendix 7 for references) 
 
Mays (2014) has made a metastudy on scurvy in Europe, where he suggests that scurvy in 
Southern Europe was rare, but that it may have been more common in Northern Europe 
because of the seasonal shortages of fresh vegetables and fruit. In England, prevalences of 
scurvy and/or rickets vary from 6 to 54 percent (Lewis 2002). P?tersone-Gordina et al. (2013) 
found a 17-18th century subadult (3 to 19 years old) population from Latvia with 21 percent of 
scurvy, but no scurvy amongst the adults. These numbers are quite close to the findings in this 
study (see Figure 4.7.1.1). It has been said that the introduction of the potato cured the Finns 
of scurvy. However Ortner's methods are based on undocumented archaeological cases of 
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scurvy and thus may not be reliable, as pointed out by Melikian and Waldron (2003). 
Similarly, one could expect to find more rickets and osteomalacia in Northern Europe, since 
there is less sunlight, but at least the most severe cases of rickets (clear bending of the leg 
bones) are absent in this study. People may have spent more time outdoors in the past, light 
skin color may have prevented development of the condition, or bones with rickets may have 
simply decayed. The same taphonomic problem may apply to osteoporosis. Modern day 
osteoporosis is a common problem in Finland (Kaila-Kangas et al. 2007:48), often featuring 
severe hip fractures in the oldest individuals. But previously people may not have lived long 
enough to develop the signs.  
 
Periostitis prevalence is low compared to other studies in Northern Europe (DeWitte and 
Bekvalac 2011, Ribot and Roberts 1996, Roberts and Cox 2003:60-61,93,124,126-7,235,344). 
Jatautis et al. (2011) found a similar prevalence (10.2%) in Medieval Vilnius, but in that study 
only the tibia was observed. The previous chapter shows that at sites where preservation of 
the bone, and especially the periosteum, is excellent, more periostitis is found. Therefore, the 
rate of preservation is likely to explain the low prevalence of periostitis observed in this study. 
 
Tuberculosis has been previously diagnosed in Estonian archaeological bone collections from 
the 16th to the 18th century (Allmäe and Limbo 2010). Therefore, tuberculosis finds in Estonia 
are contemporary to Finnish finds. From Sweden, there are signs of tuberculosis and syphilis 
as far back as in the 10-16th centuries (Arcini 1999:132, Furst 1920:19, Kjellström 2005:80-
81), and from Denmark as far back as in the 11th to 12th centuries (Bennike 1985:183-184). 
Tuberculosis epidemics are mentioned in historical sources as breaking out in Finland in the 
latter half of the 18th century (Kallioinen 2005:104, Vuorinen 2002:176). 
 
It has been argued that after Columbus's trip to the New World in the mid-16th century, 
syphilis spread throughout Europe. There are also finds of syphilis in Europe predating 
Columbus's trip (Roberts and Cox 2003:272), but none of these are certain diagnoses or have 
a sure pre-Columbian date (Harper et al. 2011). Syphilis has been diagnosed before in 
Estonian archaeological bone collections dating to the 13th - 17th centuries (Kalman 2000). 
Therefore, syphilis finds in Estonia are contemporary to Finnish finds. From Sweden, there 
are signs of syphilis as far back as in the 10-16th centuries (Arcini 1999:132).  Signs of 
endemic syphilis have been found in 16th century Norway (Anderson et al. 1986).  Also, in 
Iceland the disease was known in the 16th century (Kristjansdottir 2011), which was slightly 
earlier than in Finland. Syphilis is mentioned in Finnish historical sources as long ago as in 
the 16th century (Kallioinen 2005:68, Vuorinen 2002:150).  
 
Leprosy has been diagnosed in Swedish archaeological remains from 0-400 AD (Arcini and 
Artelius 1993, see Arcini 1999:130). From Finnish finds, no archaeological bone finds with 
classic signs of leprosy have yet been diagnosed. It may be that the skeletal elements (small 
finger and toe phalanges and facial skeletons) have not yet been found in excavations, or it 
may be that leprosy victims were segregated and buried in different cemeteries. Leprosy has 
likely, however, predated tuberculosis in Finland, based on historical data (Kallioinen 
2005:48,104) and leprosariums were used e.g. in Seili island in the 17th century (see 
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Materials). The physical evidence for this is likely to be found in the near future, since 
archaeological skeletal excavation methods in Finland have improved, and future 
archaeologists are being more thoroughly educated on human osteology.  
 
Congenital disease studies are usually case studies and not population-based studies, although 
there are exceptions to that rule (Anderson 2000, Masnicova and Benus 2003, Marcsik et al. 
2002, Roberts and Cox 2003:62-64,114-118,179-181,275-278,357-358, Toneva 2013). The 
most usual findings in paleopathological studies are spina bifida, lumbalization and 
sacralization, as in this study. 
 
Neoplastic conditions studies are also usually case studies, but population-based studies on 
benign neoplasms, osteomas, and other neoplastic conditions have been published (Anderson 
2000, Eshed et al. 2002, Minozzi et al. 2012, Roberts and Cox 2003:33,41,61-62,99,112-
114,177,181-182,280-281,313,350-352,360-361,366,372,394). Carcinomas or malignant 
tumors are rare in archaeological populations, possibly because of the shorter life span and 
absence of many modern carcinogens. Radon radiation exposure in Finland is a modern health 
hazard, and it is possible that it was present in historical periods. On the other hand, in 





5.6 Coexistence of paleopathological lesions 
 
Most of the above factors (age at death, sex, site) have been studied much more in relation to 
pathologies than has the coexistence of paleopathological lesions. Associations of 
paleopathological lesions are, however, an interesting subject, even if we know from medicine 
which diseases are usually associated. In modern medicine, the study subjects often have 
access to healthcare and therefore do not show signs and symptoms of diseases in their natural 
state. Furthermore, past etiological circumstances may have been more varied than modern, 
but they are still continuously changing, and there may be lessons to learn from the past. 
 
Coexistence within disease classes would be more expected than between disease classes. 
And as expected, most of the significant coexistences found were indeed within the disease 
classes, and only a minority were found between the disease classes. Most coexistences could 
be expected based on what we have previously learnt from modern medicine or 
bioarchaeological studies. However, some statistically significant relationships were quite 
unexpected. In most cases, larger sample-size studies will be needed to prove these are not 
just rare coincidences. Furthermore, the age estimation methods used in bioarchaelogy should 
be improved in order to more accurately control for age at death. Age is a continuous variable, 
but in bioarchaeology we can usually estimate it only as a categorical variable. More accurate 
ways of dealing with taphonomy could also be invented (such as 3D imaging methods). 
Finally, if some of these relationships were established more universally in archaeological 
samples or in modern populations, then other disciplines would be needed to help find the 
etiological reasons behind these unexpected relationships. 
 
As dental caries is likely the most common reason for periapical lesions and AMTL, it is not 
surprising that individuals with caries have statistically significantly more periapical lesions 
and AMTL. Also, individuals with periapical lesions have statistically significantly more 
AMTL. As caries is likely the most common reason for periapical lesions and AMTL, it would 
be interesting to group the individuals suffering from one or more of these conditions in a 
statistical analysis. No significant coexistence between calculus and other dental diseases 
could be found in this study. In modern populations, caries and calculus have often been 
found to have an inverse relationship (e.g. Duckworth and Huntington 2005). It is possible 
that the diets of archaeological populations were quite varied, depending on the main source 
of livelihood (some may have been fishermen or hunters, others farmers) (Kirkinen 1994:21, 
Koukkula 1972:220,414, Lehtosalo-Hilander 1988:200, Nikula and Nikula 1987:158, Pirinen 
1988:414, Ranta 1978:338, Suvanto 1987:330,367,371,374, Toivanen 1979:182), or more 
varied than today (when everybody shops at the same markets), and therefore had a stronger 
differential impact on dental health than modern diets. Only very recently have people started 
to vary their diets again (vegetarian, raw food, etc.), and this will probably also have an effect 
on dental health in the near future.  
 
A more surprising result was to find statistically significantly more medium or considerable 
calculus in the same individuals that have skeletal trauma. It is difficult to find a research 
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paper where these have been studied together, whether in bioarchaeology, modern medicine, 
or dentistry.  In comparisons of bioarchaeological and modern studies, bioarchaeology has 
one advantage, namely that the study subjects have not been treated with modern therapeutic 
treatments; e.g. they did not go to a dental hygienist to remove their calculus. Dental calculus 
is more common today in alcoholics (Jansson 2008) who, incidentally, also have reduced bone 
mass (Heaney et al. 2000), which can lead to accidental bone fractures. This might be 
attributed to overall carelessness, or to lower social class, with all its incumbent negative 
effects. It may also be that people that did not take care of their dental hygiene were also less 
careful in avoiding trauma. Several etiological factors, including bone density and saliva 
composition, are also related to several hormones, including sex hormones (Stini 2003:66-67, 
Lukacs et al. 2006). The last explanation for this that comes to mind is that differential diets 
may increase/decrease calculus accumulation and bone density. In other words, sticky and 
soft food deficient in vitamin D and calcium, such as soft bread, will increase calculus 
accumulation and decrease bone health, while, on the other hand, a fish-based diet will be 
beneficial for bone health and will not increase calculus accumulation so much. Dental 
calculus was also positively associated in the present study with enthesophyte formation. This 
association was not expected, and is thus difficult to explain. Mineralization of softer 
substances occurs in both events. Nutrition, genetics, hormones, habits, wide age at death 
classes, taphonomy, or simple coincidence may explain this association. Further, as calculus is 
not the same material as dental enamel, and is not usually as tough a material as dental 
enamel, there may theoretically be soils where calculus is totally dissolved, even though 
dental enamel may be preserved. Etiological reasons for dental disease associations could be 
further dealt with through paleodietary, Carbon and Nitrogen isotopic and especially starch 
analysis in the future. In the Materials chapter, I presented all of the paleodietary studies 
conducted so far (mainly animal osteological analyses, macrofossil analyses and pollen 
analyses), but before we can have stable isotope analyses of these individuals, it is impossible 
to say who has really eaten what, and how much. 
 
 
Osteoarthritis was found to be associated with AMTL. This is not surprising, since tooth loss 
is a predisposing factor in temporo-mandibular joint disease (Aufderheide and Rodrigues-
Martin 1998:95, Hodges 1991, Wang et al. 2009). It seems that misuse is worse for joints than 
repetitive use of the same joint, even over a long period of time. Malalignment of bones may 
occur due to severe tooth loss, poorly treated skeletal trauma, or congenital asymmetry 
(Aufderheide and Rodrigues-Martin 1998:93-95 Larsen 1997:163, Roberts 2005:133-139, 
Steckel et al. 2006:31, Waldron 2009:28, 2012:519, Weiss and Jurmain 2007, White and 
Folkens 2005:325). One the most difficult associations to explain is that between periapical 
lesions and vertebral osteoarthritis. Both diseases have an inflammatory factor. Genetics, 
hormones, habits, wide age at death classes, taphonomy, or simple coincidence may also 
explain this coexistence. Similar results were previously obtained from the medieval Æbelholt 





Enamel hypoplasia could predispose to caries, since the enamel becomes thinner and exhibits 
fissures where plaque may easily accumulate.  Also, malnutrition leads to increased caries 
(Ogden et al. 2007). However, the association was not statistically significant when age at 
death was controlled for. It is possible that caries destroyed the evidence of enamel 
hypoplasia, since there was no effective way of treating dental caries other than pulling out 
the tooth. Other pathologies (e.g. Schmorl’s nodes or cribra orbitalia) were not expected to be 
associated with dental diseases, and they were not. 
 
Osteoarthritis was highly statistically significantly associated with vertebral osteoarthritis 
and spondylosis, as expected. Also, spondylosis was found to be statistically significantly 
associated with vertebral osteoarthritis. These are not surprising results, since they are 
practically thought to be part of the same disease. Spondylosis or intervertebral disc disease 
was also associated with osteoporotic fractures. No relationship or inverse relationship 
between these conditions is usually found in medical studies (Hart et al. 1994, Liu et al. 
1997), and this is most often explained by opposite etiologies (obesity and movement for 
osteoarthritis, and physical inactivity and small bone size for osteoporosis). In medicine, 
however, osteoporosis is measured by bone density, and not by fractures as in this study. 
However, the lower bone density of the individuals with osteoarthritis was observed before in 
an archaeological population, and researchers explained it by differences in nutrition between 
past and present populations (Brickley and Waldron 1998).  This study would be in line with 
my results, and it is possible that etiological circumstances were different in the past. Obesity, 
one of the main causes of osteoarthritis today, has likely been rare in the past.  Also, some 
causes of osteoporosis, such as physical inactivity, nullparity, and the use of harmful 
chemicals would have been rarer than today, while, on the other hand, nutrition may not have 
been as adequate as today (see above). In addition, even if age at death is controlled for in 
bioarchaeology, it is challenging to estimate the ages of the oldest adults, and the age classes 
are wide. Therefore, age at death may still explain this positive association, since one of the 
most important factors in the etiology of osteoporosis and osteoarthritiss ageing. 
 
Osteoarthritis was positively associated with enthesophytes. This is not surprising, since 
activity is a major etiological factor in both conditions. Whether enthesophytes are related to 
osteoarthritis is debated in medicine (Felson and Neogi 2004, Gibson et al. 2012, Hardcastle 
et al. 2014). In archaeological material, enthesophytes and osteoarthritis have previously been 
found to be associated (Rogers et al. 2004, Molnar et al. 2011), as is the case in this study. It 
may be because the etiology of osteoarthritis in the past was more probably related to hard 
work and movement and, on the other hand, obesity was not a common etiological cause (see 
methods). On the other hand, Palmer et al. (2014) found a low association between 
osteoarthritis and enthesophytes from archaeological material.  
 
Osteoarthritis would be expected to be associated with trauma, since it is one of the 
predisposing factors in osteoarthritis, and especially since past treatment of trauma was 
probably not as good as modern treatment. The observed lack of association may be explained 
by the location of the trauma. Most of the trauma involving the axial skeleton and 
osteoarthritis was observed in the synovial joints of the extremities. Joint diseases were not 
402 
 
expected to be associated with other pathologies (e.g. enamel hypoplasia or cribra orbitalia), 
and they were not. Trauma was statistically significantly positively associated with 
osteochondritis dissecans. Osteochondritis dissecans is often classified as trauma, and its 
etiology includes trauma (see methods). Therefore it was not a surprising result. Trauma was 
also expected to be associated with Schmorl’s nodes, since Schmorl’s nodes may have a 
trauma-related origin (Fahey et al. 1998), but they were not. Trauma was not expected to be 
associated with other pathologies (e.g. enamel hypoplasia, cribra orbitalia, caries), and it was 
not. Schmorl’s nodes have been found to associate with moderate, but not advanced, 
degenerative changes in the spine (Pfirrman et al. 2001). But in this case no association was 
found, possibly because both moderate and advanced lesions were studied together. Also, 
other studies have not found this association (Ustundag 2009). Schmorl’s nodes were not 
expected to be associated with other diseases (e.g. dental diseases, stress indicators), and they 
were not. 
 
Cribra orbitalia was associated with scurvy or rickets. This is natural, since cribra orbitalia is 
one of the signs of scurvy, and vitamin C is required in the absorption of iron. No association 
between cribra orbitalia and enamel hypoplasia could be established, although they both 
indicate childhood stress or disease. This is in accordance with previous bioarchaeological 
studies (Gowland and Western 2012, Jatautis et al. 2011 (adults), Kozak and Krenz-Niedbala 
2002, Liebe-Harkort 2012, Novak and Slaus 2010, Obertova and Thurzo 2008). However, 
contrary results have also been observed (Facchini et al. 2004, Geber 2014, Jatautis et al. 2011 
(subadults), Slaus 2008 (females)). Cribra orbitalia, enamel hypoplasia, and signs of scurvy 
were formed during childhood, and joint diseases and trauma during adulthood, and, as the 
major etiological factors are different, no association was expected nor found. 
 
Enamel hypoplasia was related to periostitis and signs of infectious diseases. Infections are 
important in the etiology of both enamel hypoplasia and periostitis. Both conditions are 
thought to be stress markers, and require survival of the episode for some time. Therefore, this 
may be interpreted as either that these persons were weaker and more prone to infections 
(trauma or other causes), or that they were not too frail to die because of the causes (Wood et 
al. 1992). Similar results were obtained before in bioarchaeological studies (Stodder 1997, 
Slaus 2008 (males)). On the other hand, the opposite results have also been obtained before 
(DeWitte and Bekvalac 2011, Novak and Slaus 2010). This raises interesting questions of 
whether survival of a stressful episode in childhood leads to an improved or a deprived 
immune system. All of these should be studied, together with age at death, using better 
preserved skeletal collections. 
 
Most of the pathologies that were found in fewer than 50 individuals (enthesophytes, 
spondylolysis, osteochondritis dissecans, osteoporosis, periostitis and infectious disease, 
congenital and neoplastic conditions) were not related to each other, and rarely to other 
conditions (see above for the three exceptions). All of these associations should be studied in 
a larger and better preserved skeletal series. 
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Chapter 6. Conclusions  
 
1. Coastal sites revealed younger individuals than inland sites. 
2. Females had more dental disease than males in Finland, contrary to what is known 
about the modern population, but similar to what is known from previous 
bioarchaeological studies. 
3. Males had more trauma than females, as in the modern population and as in previous 
bioarchaeological studies. 
4. Dental diseases, joint diseases, trauma, and osteoporosis have also been age-
progressive or age-accumulative diseases in the past. 
5. Cribra orbitalia and scurvy were found more often in children than in adults, as in 
previous bioarchaeological studies. 
6. Schmorl’s nodes and spondylolysis seem to have been formed in juveniles, and 
osteochondritis dissecans in the Infans II age class onwards. In the past, spondylolysis 
may have started to form later in childhood than it does today. 
7. Stature had no association with the health-related parameters studied. 
8. Dental disease prevalence increased through time, as expected. 
9. Enthesophytes and moderate or severe calculus appeared in the same individuals. 
10. Trauma and moderate or severe calculus appeared in the same individuals. 
11. Periapical lesions and vertebral osteoarthritis appeared in the same individuals. 
 
Conclusions 2 and 8 should be studied further using starch and carbon and nitrogen isotope 
analysis, since nutritional change could be an etiological factor. The sample size was small, 




6.1 Future prospects 
 
Most of the interesting, new, and surprising results came from the neglected areas of 
paleopathology, such as the coexistence of paleopathological lesions. That raised interesting 
questions, such as why some of these pathologies have been statistically significantly found to 
coexist. Is it just a rare coincidence, or could similar results be found in other 
bioarchaeological or medical studies? This should be studied further.  
 
Biological sex, age at death, and stature revealed expected patterns of health. The age-
progressive diseases and primary childhood conditions found in these age-at-death groups 
were as expected. Stature did not appear to predict health. It seems likely that rural sites had 
better overall health than early urban sites, a phenomenon that was expected based on earlier 
bioarchaeological studies in Europe. Males had more trauma, as shown in numerous previous 
bioarchaeological and modern studies. Contrary to the modern day, females had more dental 
diseases, as also found in previous bioarchaeological studies, and that is probably due to more 
numerous pregnancies, although there are other possible explanations. Possible diet 
differences could be revealed by using starch and isotope studies. This question should be 
studied further also, to determine whether modern women that have several pregnancies may 
need more dental care than others. Dental disease prevalences increased through time, as 
expected, and this should be studied further by using stable isotopes, starch, and aDNA 
analysis to reveal whether the virulence of dental bacteria has changed through time. People 
favouring different special diets today may need varying dental care in the future. Paleodiets 
should be studied further with the aid of stable isotopes, starch, and aDNA analysis. 
 
Probably two of the most interesting findings of this study are that periapical lesions and 
vertebral osteoarthritis were both found in the same individuals, and that both medium or 
considerable dental calculus on the one hand, and skeletal trauma and enthesophytes on the 
other, were also both found in the same individuals. These were unexpected findings, and it 
would be highly interesting to study whether these conditions also co-occur in modern 
Finland or in other bioarchaeological studies. If similar results are obtained from other 
studies, the same etiological reasons may be behind these conditions. The past etiology may 
be the same as that which applies in the modern day, or it may have changed through time (as 
have the etiological reasons for other dental diseases). 
 
Time is an important dimension in the study of population health. Hopefully, the findings in 
this study will inspire more paleopathological and multidisciplinary research with cooperation 
between the medical, natural, humanistic, and other sciences. The author is not a historian, but 
has tried her best to read Finnish history and relate it to the etiology of observed health 




In the future, more research on Finnish human remains can hopefully be conducted. A large 
part of the National Board of Antiquities’ collections of human remains – especially cremated 
bones from the Bronze and Iron Ages – should be analyzed osteologically. In addition, 
information about the late Iron Age inhumation cemeteries that were, in the end, left out of 
this study should be published. Before we even know basic facts, such as the number of sites 
from which we actually have human bones, there is no way that more advanced research can 
be planned on Finnish human remains. 
 
Hopefully, the historical-period human remains dealt with in this study, and all other 
excavated remains, will also be available for more advanced research in the future, especially 
if there are no demands for reburial. The most professional institution for the curation of these 
remains would be the National Board of Antiquities in Finland. Ancient DNA and Isotopic 
analyses do not have a long history, and there is no way of knowing what future 
bioarchaeologists and paleopathologists may be able to reveal. Also, in the future it would be 
desirable for all excavated skeletal material to be analyzed, and for ostelogists to be involved 
in the fieldwork. For all of this to happen, human osteology should be taught at the university 
level in Finland. We now have skeletal material available for research from western and 
southern Finland, the most densely populated areas, but very few bones from eastern Finland. 
If this material becomes available, and with the benefit of the knowledge of modern genetic 
differences discussed above, it will be most interesting to compare the past health of eastern 
and western Finns.  
 
One especially problematic, but interesting, pathology is enamel hypoplasia, and better 
research methods should be developed for this pathology. In particular, the essential question 
of “what is enamel hypoplasia” should be addressed more properly, with the help of 
molecular and medical imaging methods. 
 
The imaging of Finnish skeletal material would answer a series of interesting research 
questions (e.g. prevalence of mastoiditis, endocranial bone formation, sinusitis, porotic 
hyperostosis, osteoporosis), without having to section or sample bones or teeth. In addition, if 
the bones are reburied at some point, it would be possible to study some research questions 
from the images alone. The digital archive of the National Board of Antiquities would be the 
best place to store all these images. A new medical imaging facility called MedMAX is being 
built at the University of Lund, Sweden. There it will be possible to study bone samples, even 
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Appendix 1. Studies on dental disease Page 1/2
Site Reference Dating Site type n adults N ind. N teeth crude % true % Abscess% AMTL % Calculus%
Jettböle FI Grönroos 1913, Nunez 1995, Liden et al. 1996 Stone Age rural 14 60 0 0,0 0,0 0,0 33,3
Luistari FI Salo 2005 6-13th century rural 80 94 710 10,9 1,7 20,0 13,3 42
Hollola FI This study 12-13th century rural 16 21 344 33,3 4,1 11,8 5,9 55,6
Hollola FI Saarnisto 1996 12-13th century rural 16 24 361 2,5
Mikkeli FI This study 13-15th century rural 31 42 357 30,8 4,2 12,5 29,2 15,4
Kökar FI Nunez 1995, 1997 14th century rural 60 35
Ii FI Vilkama et al. 2014 15-16th century rural 19 21 na 9 na 2 24 13
Turku FI (adults) Varrela 1991, 1996,1997 16-17th century urban 118 410 4581 54,1 13,1 1,1 true 9,6 true 98,8
Turku FI (subadults) Varrela 1991, 1996,1997 16-17th century urban 118 600 16 3,3
Turku FI This study 16-17th century urban 101 194 2942 39,8 5,5 17,8 31,4 73,9
Pälkäne FI This study 13-19th century rural 60 77 601 40 11,0 33,3 46,7 40,0
Pälkäne FI Lahti 2004 15-18th century rural 16 19 205 47
Porvoo FI This study 14-18th century urban 25 53 29,5 25 36,6 52,3
Renko FI This study 16-19th century rural 19 56 1218 62,3 11,7 36,5 50 73,6
Lappeenranta FI This study 17-18th century urban 20 25 389 73,3 11,0 50,0 70,0 70,0
Helsinki FI This study 17th-18th century urban 27 54 831 42,6 7,8 10,0 30,2 60,0
Hamina FI This study 18th century urban 4 33 601 9,7 0,8 0 4 32,3
Modern FI Vehkalahti et al. 1991 20th century both 7190 7190 55-67
Modern FI Health 2000 21th century both 6335 6335 31,0 15-25 27,0 over 44
Modern FI Koskinen et al. 2012 21th century both 21,0
Stone age SE Holmer et al. 1956 stone age rural 559 6789 1,3 0,7 true 2,6 true
Skateholm SE Alexandersen 1988a, Bennike et al. 2007 mesolithic rural 1339 0,4 1,0
Ajvide SE Molnar 2008 2750-2300 BC rural 28 28 764 36,0
Middle neolithic SE Bennike et al. 2007 neolithic rural 2601 1,8 14,3
Prehistoric SE Billing 1930 prehistoric rural 75 8
Alvastra SE Liebe-Harkort 2010 1st-3rd century rural 96 146 2483 92,6 46,2 45,6 95
Vallhagar, Gotland SE Lundström 1955 roman iron age-vendel period rural 611 46 11,1
Fröjel, Gotland A SE Liebe-Harkort 2000 6-11th century rural 24 467 46 5,6 12,5 41,6 59,5
Lund SE Arcini 1999 10-11 th century urban 1059 494 17299 21,5 14,9 32,7
Sigtuna SE Kjellström 2005 10-16th century urban 188? 40,3 28
Westerhus SE Lysell 1958, Alexandersen et al. 2000 11-13th century rural 97 2270 14,4 1,4
Halland and Scania SE Mellquist et. al. 1939 early medieval 120? 5,7 see caries 84
Jämtland SE Swärstedt 1966 medieval 132 56,8 49,2 33,3 96,2
Åhus SE Arcini 2003 13-16th century urban 153 215 35,3 20
Lund SE Mellquist et al. 1939 11-16th century urban 533 8025 40,7 4,9 see caries
Lund SE Olsson et al. 1976, Sagne et al. 1977 11-16th century urban 107 122 2513 47,5 5,7 25 75
Halland and Scania tot. SE Mellquist et al. 1939 11-17th century 1402 30574 42,3 6,7 0,4 see caries
Fröjel, Gotland B SE Liebe-Harkort 2000 early christian period rural 44 754 50 7 4,5 51,7 63,2
Lund SE Arcini 1999 12-13th century urban 1059 194 see above 25,3 12,8 35,2
Gamleby, Varberg SE Mellquist et al. 1939 13-16th century 271 4546 37,2 7 see caries
Lund SE Mellquist et al. 1939 13-16th century urban 188 3513 48,4 7,1 see caries
Lund SE Arcini 1999 14-16th century urban 1059 369 see above 38,7 18,7 43,4
Late medieval SE Mellquist et al. 1939 late medieval 71? 7,7 see caries 81
Halmstad SE Mellquist et al. 1939 15-16th century 112 1100 25 4,5 see caries
Nyby, Lindhov SE Mellquist et. al. 1939 15-16th century 79 1473 60,8 11,6 see caries 78,9
Göteborg SE Engström et al. 1981 historical 66 13 3
Halmstad SE Mellquist et. al. 1939 16-17th century 35 582 74,3 14 see caries
Nyby, Lindhov SE Mellquist et. al. 1939 16-17th century 11 222 81,8 19,1 see caries
Vasa warship SE Kvaal et al. 1999 17th century Warship 17 17 29,4 30,0 47,1
Gothenburg SE Lingström et al. 1999 17th century 63 65 949 (females) 12 5,8 true
Mesolithic DK+SE Borrman et al. 1996 mesolithic rural 1899 0,3
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Mesolithic DK+SE Alexandersen 1989 mesolithic rural 81 3 32 8
Battle axe DK+SE Alexandersen 1989 battle axe rural 19 5 7 0
Stone age DK+SE Alexandersen 1989 stone age rural 93 10,3
Early neolithic DK+SE Alexandersen 1989 early neolithic rural 9 22 22 22
Middle neolithic DK+SE Alexandersen 1989 middle neolithic rural 29 17 19 16
Late neolithic DK+SE Alexandersen 1989 Late neolithic rural 94 15 21 14
Viking Age DK+SE Arcini 2005 9-11th century rural 557 20 15 10
Mesolithic DK Bennike 1985 Mesolithic rural 20 423 0 0 0,0
Early neolithic DK Bennike 1985 early neolithic 26 320 15,4 1,9 22,2
Neolithic DK Christophersen 1939 neolithic rural 274 3612 14,2 1,6 2 true
M+L Neolithic DK Bennike 1985 middle and late neolithic 597 6742 15,9 2,3 17,1
Stone age DK Christophersen 1938 stone age rural 183 2709 15,3 1,6 2,2  true
Bronze age DK Bennike 1985 bronze age rural 34 433 11,8 1,2 17,1
Bronze age DK Christophersen 1939 bronze age rural 25 446 12 1,6
Iron age DK Christophersen 1941b 500 BC-800 AD 207 3212 27,5 3,8 3,7 true
Roman iron age DK Christophersen 1941b 1st-2nd century 88 1474 33 3,9
Roman iron age DK Bennike 1985 1st-2nd century 392 5552 29,1 4,8 27,6
Slusegård DK Bennike et al. 2000 1st-4th century 84 2120 19 1,4
Himlingøje DK Alexandersen 1995 1st-4th century rural 45 722 57,8 7,8
Simonsborg DK Bennike et al. 2000 1st-4th century 36 36
Skovgåde DK Bennike et al. 2000 younger roman iron age 15 346 33,3 4,9 33,3
Migration period DK Christophersen 1941b 3rd-4th century 85 1307 25,9 3,9
Viking age DK Christophersen 1941b 9-10 th century 7,7 2,6
Viking age DK Brinch et al. 1949 9-11th century 87 1385 13,3 1,4
Viking age DK Bennike 1985 9-11th century 125 1616 25,6 3,4 38,9
Trelleborg DK Christophersen 1941a 10-11th century 83 1372 7,2 0,7 2,4 true 97,5
Medieval DK Bennike 1985 11-16th century 109 2283 27,5 3,7 26,1
Jutland DK Yoder 2006 12-16th century 227 27 3,9
Øm DK Isager 1938 as quoted by Brinch et al. 1949 13-15th century 286 7636 40,9 2,9
Æbeholt DK Brinch et al. 1949, Brinch 1952 12-16th century monastery 197 197 5804 54,8 5,9 46,6
Holbaek DK Turner 2013 13-16th century 46 70 44,2
Tonsberg NO Hamre 2011 11-16th century urban 212 19,4 30,5
Trondheim NO Hamre 2011 12-13th century urban 220 0,5? 23,2 29,8
Bergen NO Hamre 2011 12-14th century urban 119 2,5? 27,1 41,2
Trondheim NO Scott et al. 1992 12-16th century urban 110 1325 8,2 1 8,3 true
Late medieval NO Rygge 1913 as quoted by Mellquist et al. 1937 late medieval 258 1839 3,3
Hamar NO Hamre 2011 12-16th century urban 482 20,3 18,5
Lepna EE Limbo 2013 5-7th century rural 203 6,9
Pada EE Limbo 2013, 2009, 2004 12-13th century rural 83 1883 12,1  20-30 7-8 true
Jouga EE Limbo 2013, 2009 12-16th century rural 2040 6,3 11,8  10-20
Tääksi EE Limbo 2013, 2009, Allmäe 1999 14-18th century rural 45 104 877 30,8 14,7 20,0 52,9
Pärnu EE Limbo 2009 16-18th century urban 52 52 627 62,2 13,7 39,1 53,1 90,5
Hargla EE Limbo 2013 18th century rural 228 20,2
Madona LV Gerhards 2006 as quoted by Petersone-Gordina et al. 2011 13-17th century rural 27 27 76,5 14,3 66,7
Cesvaine LV Gerhards 2006 as quoted by Petersone-Gordina et al. 2011 na urban 42 42 32,0 32,5 59,5
Valmiera LV Zarina 2008 as quoted by Petersone-Gordina et al. 2011 14-18th century urban 26 26 52,2 48,0
Ventspils LV Gerhards 2005 as quoted by Petersone-Gordina et al. 2011 15-17th century urban 48 48 61,9 43,8 69,8
Jelgava LV Petersone-Gordina et al. 2011 17-18th century high status 81 81 1233 63,3 9,8 35,9 77,4 96,0
Trakai LT Miliauskiene et al.2015 16-17th century rural 189 189 4132 76,7 23,1 true 4,4 true 10,1 true 91,4 true
Vilnius LT Palubekaite et al. 2006; Palubekaite-Mikiauskiene et al. 2007 19th century soldiers 293 293 6528 68,6 11,5 18,4 33,1 7,2 (med-considerable)
Appendix 2. Osteoarthritis
Site+country Reference Dating N of individuals TMJ shoulder elbow wrist hand hip knee ankle feet
This study FI Salo 2015 12-19th century 418 3,2 2,3 2,6 3,3 8,5 3,5 1,2 0,6 6,4
This study FI Salo 2015 12-19th century 418 4,9 7,3 4,2 3,3 9,2 5,4 2,5 0,6 9,2
Modern FI Aromaa et al. 1989, Heliövaara et al. 1993 20th century 8000 4,6 10,1
Modern FI Kaila-Kangas 2007 21st century 8028 5,3 1,1 3,8 5,5 7,2
Modern FI Rutkiewicz et al. 2006 21st century 8028 38
Ajvide SE Molnar et al. 2011 3400-2300 BC 78 0 0 8,8 also hand 0 0 3,3 also foot
Västerbjers SE Molnar et al. 2011 3400-2300 BC 78 3,5 11,1 31,8 also hand 3,3 18,3 31,3 also foot
Sigtuna SE Kjellström 2005 10-16th c 311 0,8 2,5 3,9 also knee
Lund SE Arcini 1999 10-16th c 3305 1,5 1,9 2 2,6 2,2 0,3
Several sites DK Bennike 1985 neolithic-middle ages 387 3,5 4,7 5 7,2 6,5 0
Sint-Servaas NL Jansen et al. 2002 See Palmer 2014 11-16th century 22 19 46
Dordrecht NL Maat et al. 1998, see Palmer 2014 13-16th century na 8 4
St. Lawrence NL Baetsen et al. 1997 18th century 173 9,2 6,4
Middenbeemster NL Palmer et al. 2014, Palmer 2012, Sotria 2014 19th century 69 44,9 8,7
Alkmaar NL Baetsen 2001, see Palmer 2014 17-19th century na 2 5
Neolithic UK Roberts et al. 2003 Neolithic 41-457 joints 4 12,2 1,3 41,5 5 5 2,8
Bronze Age UK Roberts et al. 2003 Bronze Age 27-56 joints 10,2 9,5 5,3 7,1 6,8 8,3 6,1 5,4 11,1
Iron Age UK Roberts et al. 2003 Iron Age 55-364 joints 3,6 0,4 0,7 0,4 3,4 1,3 0,4 1,1
Roman period UK Roberts et al. 2003 Roman period 1840-3513 joints 0,8 2,1 0,7 2 2,7 2,9 2 1,2 2,7
Early Medieval UK Roberts et al. 2003 5-11th century 745-2868 joints 1,9 6,5 3,7 3,8 3,7 5,4 2,3 3 5,2
East Yorkshire UK Peck 2013 400-100 BC 220 19,6 10,6 12,2 also hand 11 10,2 16,4 also foot
Saxon/MedievalUK Rogers et al. 1981, 1994 1-11th century 50 24 3,7 1,8
Post Medieval UK Rogers et al. 1981, 1994 13-15th century 250 12 3,3 5,5
Medieval UK Rando et al. 2012 Medieval 132 13,3
Post-Medieval UK Rando et al. 2012 Post-Medieval 143 29,5
Several sites UK Plomp et al. 2013 4-19th century 147 27,5 34,7
Several sites UK Plomp et al. 2013 4-19th century 147 12,2 9,7
Several sites UK Waldron 1997b 13-19th century 1198 3
London (18-19th c.) UK Waldron et al. 1989, Waldron 1991 18-19th century 968 1,1 1,6 0,9 0,7 9,3 1,6 2,3 0,3 5,2
London (18-19th c.) UK Brickley et al. 1998 18-19th century 137 45,9
Neolithic CZ+SK Crubézy et al. 2002 5700 BC 119 33,6 20,3 22 30,2 22,2 12,6 4,3 17,3
Provence FR Debono et al. 2004 11th-17th century 311 27
Sourtara GR Bourbou 2009 6-7th century 44 5,1 7,1 28,5 14,2
Zmajevac HR Slaus et al. 2002 4th century 73 30,2 21,4 19 30
Antique HR Slaus et al. 2002 4th century 111 15,1 12,5 7 11
Koprinovo HR Novak et al. 2011 13-14th century 16 45,5 20 0 25
Nova Raca HR Slaus 2000 14-18th century 68 20,9 29,1 22 18,8
Appendix 3. Vertebral osteoarthritis
Site+country Reference Dating Method N individuals C female C males Th female Th male L Female L male prevalence
This study FI Salo 2015 12-19th century spondylosis 3 207 1,1 3,6 0,7 0,5 0,3 2,3  true
This study FI Salo 2015 12-19th century Spondylosis 2+3 207 8,6 10,1 5,5 5,2 8,4 11,1  true
This study FI Salo 2015 12-19th century facet joints 3 206 3,7 5,9 2,5 4,1 2,8 1,1  true
This study FI Salo 2015 12-19th century facet joints 2+3 206 4,9 5,8 6,1 6,1 4,6 2,7  true
Modern FI Aromaa et al. 1989, Heliövaara et al. 1993 20th century Medical 16,5 17,6
Modern FI Kaila-Kangas 2007 21th century Medical 8028 7,3 5,7 11 10,8
Sigtuna SE Kjellström 2005 10-16th century Steckel et al. 2000 188 8,5 12,4 11,6 22,2 20,8 23,9 crude
Iron Age DK Bennike 1985 Iron Age spondylosis 14,7 15,4 12,1 30,1 48,7 58,9 crude
Iron Age DK Bennike 1985 Iron Age facet joints 8,3 12,8 15 14,6 18,1 19,8 crude
Medieval DK Bennike 1985 Medieval spondylosis 21,4 11,9 17,1 29,8 50 35,1 crude
Medieval DK Bennike 1985 Medieval facet joints 16 10,8 11,2 19,6 9,3 24,4 crude
Mannheim-Seckenheim DE Navitainuck et al. 2013 Early medieval Lutter 1984: 1-4 112 96,4 98,2 100 96,4 94,4 94,3 crude
Salzburghofen DE Springl 1997, see Navitainuck 2008 Early medieval na less than 20 4,3 8 4,3 18,8 5,7 17,9 na
Staubing DE Michalski 1986, see Navitalnuck 2008 Early medieval na less than 20 35,3 31,1 35,3 53,3 32,4 46,6 na
Unterthülheim DE Baier 1988, see Navitainuck 2008 Early medieval na less than 20 6,7 16,7 11,1 14,6 20 22,9 na
Waging DE Fischer 2004, see Navitainuck 2008 Early medieval na less than 20 3,9 7,3 13,7 10,9 17,6 18,2 na
East Yorkshire UK Peck 2013 400-100 BC osteophytes, porosity or eburnation 220 15,8 14 16,1 22 19,4 32,5 crude
Warraham Percy UK Sofaer-Derevenski 2000 Medieval spondylosis 59 29 34 48,5 45,3 59 58 crude
St.Andrew UK Knüsel et al. 1997 13-14th century Resnick et al. 1988, Sager 1969, complete spines 81
Norwich UK Stirland et al. 1997 13-15th century facet joints MNI 242 3,2 5,5 1,2  true
Norwich UK Stirland et al. 1997 13-15th century spondylosis MNI 242 4,8 12,2 11,4  true
Mary Rose UK Stirland et al. 1997 16th century facet joints MNI 59 0,4 2,4 0,7  true
Mary Rose UK Stirland et al. 1997 16th century spondylosis MNI 59 1,6 14 4,1  true
Ensay UK Sofaer-Derevenski 2000 16-19th centurt facet eburnation/sclerosis 51 8 10 37 22,3 10 8,5 crude
Ensay UK Sofaer-Derevenski 2000 16-19th centurt spondylosis 51 22 17,5 36,3 40 86 69,5 crude
Warraham Percy UK Sofaer-Derevenski 2000 Medieval facet eburnation/sclerosis 59 17,5 19,5 7,3 13,8 19,5 13 crude
Klostermarienberg AT Ustundag 2009 16-18th century facet joints 464 13,6 males and females21,5 males and females15.3 males and females true
Klostermarienberg AT Ustundag 2009 16-18th century spondylosis 464 20,3 males and females30,8 males and females37,5 males and females true
Vedrovice CZ Crubézy et al. 2002 5700 BC facet joints 119 10,3 both sexes 6,8 both sexes 36,5 both sexes  true
Nitra-Horne Krskany SK Crubézy et al. 2002 5700 BC spondylosis 119 49,2 both sexes 18,8 both sexes 27,2 both sexes  true
Several sites ES Jimenez-Brobeil et al. 2012 9-11 th century spondylosis and facet joints 50 24,2 23,1 9,4 28,8 31,7 44,8  true
La Torrecilla ES Jimenez-Brobeil et al. 2012 10-13th century spondylosis and facet joints 74 6,9 11 7 9,3 5,6 25,2  true
Zmajevac HR Slaus et al. 2002 4th century spondylosis and facet joints 73 6,1 8,8 13,1 21,7 10,1 25  true
Non-limes HR Slaus et al. 2002 4th century spondylosis and facet joints 111 3,9 6 6,1 10,5 8,1 10  true
Koprinovo HR Novak 2011, Novak et al. 2011 13-14th century spondylosis, also slight 51 26,8 30 38,3 46,4 44 55,3  true
Koprinovo HR Novak et al. 2011 13-14th century vertebral osteoarthritis, also slight 51 33,6 40,8 42,1 48,5 66,5 73,9  true
Nin HR Novak et al. 2012 12-15th century vertebral osteoarthritis 141 2,2 5,1 12 30,1 24,3 31  true
Nova Raca HR Slaus 2000 14-18th century vertebral osteoarthritis 68 4,3 19,7 9 22,8 2,1 1,8  true
Sisak HR Novak et al. 2011 16-19th century spondylosis, also slight 91 14,5 15,3 40,8 40,8 36,7 36,9  true
Sisak HR Novak et al. 2011 16-19th century vertebral osteoarthritis, also slight 91 37,4 40,1 39,6 43,1 55,7 62,1  true
Appendix 4 Trauma
Site Reference Dating Site type N of individuals also subadults skeletal elements studied crude prevalence cranial trauma % Most affected bone
This study FI This study 12-19th century both 473 yes all 12,5 0,6 ribs
This study FI This study 12-19th century both 316 no all 18,4 0,9 ribs
Modern FI Koskinen et al. 2004 20th century both 8028 no all 14,3 upper limb
Lund SE Arcini 1999 10th to 16th centuries urban 2266 no cranium, long bones, vertebra 9 1,9 radius/ulna, cranium, vertebra
Sigtuna SE Kjellström 2005 10-16th century urban 360 no all 18,1 8 ribs, frontal, clavicle
Åhus SE Arcini 2003 13-16th century urban 215 yes all 14,9 4,7
several sites DK Bennike 1985 mesolithic-medieval both 6172 yes all 0,7 4,6 Ulna, radius, tibia
several sites DK Milner et al. 2015 12-17th century both 822 no long bones 2,5 5,7 radius, cranium
Pärnu EE Allmäe et al. 2010 16-18th century urban 117 yes all 7,7 5,1 cranium
Vilnius LT Jatautis et al. 2010 16-17th century urban 393 no all 30 7 ribs, vertebra, ulna
Iron Age UK Roberts et al. 2003 Iron Age 475 yes all 4,7 2,5
Roman period UK Roberts et al. 2003 Roman period 5716 yes all 10,7 1,3 ribs, clavicle
Early Medieval UK Roberts et al. 2003 5-11th century 7122 yes all 5,9 2,0 ribs, clavicle
Yorkshire UK Peck 2013 400-100 BC rural 218 yes cranium, long bones, ribs 7,3 0,7 clavicle
Raunds UK Judd et al. 1999 10-12th century rural 170 no long bones 19,4 clavicle, radius
Jarrrow abbey UK Judd et al. 1999 10-12th century rural 140 no long bones 10,7 ulna and radius
St Helen's UK Judd et al. 1998, (Grauer et al. 1996) 10-16th century urban 533 no long bones 5,5 Ulna, radius, Humerus, tibia,fibula
St. Nicholas UK White 1988 as quoted by Judd et al. 1998 11-12th century urban 161 no long bones 4,9 Radius, Ulna, Tibia
Malmesbury UK Hart et al. 2011 12-13th century rural 69 yes all 34,8 2,8 ulna, ribs
Whithorn UK Cardy 1993 as quoted by Judd et al. 1998 13-15th century urban 670 no long bones 3,3 Fibula, radius, tibia
Norwich UK Stirland 1996 13-15th century rural 413 yes excl cranium, vertebra 7,9 2,4 axial, upper appendicular, cranial
Blackfriars UK Mays 1991 as quoted byJudd et al. 1998 13-16th century urban 212 no long bones 4,7 Radius
Chichester UK Judd et al. 1998 12th-17th century hospital 212 no long bones 15,1 fibula, clavicle, radius, ulna, tibia
Towton UK Coughlan et al. 2000 15 th century battlefield 38 no all 32,4 fibula
Spitalfields UK Cox 1996 18-19th century urban 987 yes all 7,0 ribs
St. Martins UK Brickley 2006 18-19th century urban 505 yes all 21,4 1,6 vertebra, mc, ribs
Iron Age HU Ubelaker et al. 1998 800-0 BC rural 171 yes all 2,3 0,1 radius
Antique HR Slaus et al. 2012 2nd-6th century urban 346 no all 16,5 16,8 cranium, radius , clavicle
several sites HR Slaus 2008 3rd-10th century both 981 no long bones, cranium 26,9 11,1 cranium, upper extremities
several sites HR Novak et al. 2010, (Slaus et al. 2002) 3rd-5th century both 578 no long bones, cranium 13,6 3,1 cranium
Medieval HR Slaus et al. 2002 6-13th century both 452 no long bones, cranium 5,4 cranium, ulna
Early medieval HR Slaus et al. 2012 7-11th century rural 313 no all 23,3 15,9 cranium, ulna, radius
Medieval HR Slaus et al. 2006 11-17th century rural 74 no long bones, cranium 27 16,7 humerus, clavicle, radius
Late medieval HR+BA Slaus et al. 2012 12-16th century both 466 no all 24,9 20,1 cranium, Ulna, Radius
Koprinovo HR Novak 2011 13-14th century rural 21 no long bones 23,5 23,5 cranium
Dugopolje HR Novak et al. 2012 13th-16th century rural 209 no long bones, cranium 21,8 ulna, radius, tibia
Nova Raca HR Slaus 2000 14-18th century rural 104 yes long bones, 12,5 3,2 cranium, ulna
several sites RS Djuric et al. 2006 11-19th century rural 1496 long bones, cranium 3,8 1,9 frontale, fibula
Appendix 5. Schmorl's nodes
Site Reference Dating N individuals Pervalence Prevalence Male Female
This study FI This study 12-19th century 420 26,7 crude 46,4 44,7
Modern FI Takatalo et al. 2012 21st century 554 17 crude  6-28  15-38
Sigtuna SE Kjellström 2005 10-16th century 360 13,6-25,1 crude
Mannheim-Seckenheim DE Navitainuck et al. 2013 Early medieval 112 73,2 crude males more
Several sites DE Navitainuck et al. 2013 Medieval 2,2-31 na
Modern DE Schmorl et al. 1971 20th century 39,9 34,3
Neolithic UK Roberts et al. 2003 Neolithic 131 7,6 crude
Bronze Age UK Roberts et al. 2003 Bronze Age 80 16,3 crude
Iron Age UK Roberts et al. 2003 Iron Age 51 2 crude
Roman period UK Roberts et al. 2003 Roman period 3040 8,9 crude
Early Medieval UK Roberts et al. 2003 5-11th century 2326 8,9 crude
Towton UK Coughlan et al. 2000 1461 AD 38 80 crude Only males
Mary Rose UK Stirland et al. 1997 1545 AD 1238 vert. 19,5  true Only males
Norwich UK Stirland et al. 1997 13-15th century 5628 vert. 26  true Only males
Aberdeen UK Saluja et al. 1986 13-16th century 24 35,3  true 72 67
London UK Saluja et al. 1986 18-19th C 53 10,2  true 75 20
Several sites UK Plomp et al. 2012 12-19th century 135 70,1 34,1
York UK Plomp et al. 2012 12-16th century 58,8 crude
London UK Plomp et al. 2012 12-16th century 62,9 crude
London UK Plomp et al. 2012 16-19th century 55,8 crude
Klostermarienberg AT Ustundag 2009 16-18th century 464 24,1 crude, 7% true 9,5 4,3
Klostermarienberg AT Ustundag 2009 16-18th century 309 31,4 crude significantly higher than females
Pontecagnano IT Robb et al. 2001 7-3rd century BC 55 55,2 crude
Messene GR Bourbou 2003 5-7th century 74 7,6  true 63,6 less common
Sourtara GR Bourbou 2009 6-7th century 44 7,2  true
Eleutherna GR Bourbou 2003 6-7th century 151 10,4  true 68,4 less common
Bronze age ES Jimenez-Brobeil et al 2010 Bronze age 105 56,6 30,8
Egara ES Jordana et al. 2010 4-8th century 128 11,2  true 14,6 4,3
Villenueva ES Jimenez-Brobeil et al 2012 9-11 th century 50 42,7 crude 53,8 16,7
Terrassa ES Jordana et al. 2010 9-13th century 80 17,9  true 15,4 20
La Torrecilla ES Jimenez-Brobeil et al 2012 10-13th century 74 23 crude 35,9 8,6
Zmajevac HR Slaus et al. 2002 4th century 73 19,2  true 26,1 13,4
Non-limes HR Slaus et al. 2002 4th century 111 15,9  true 19,4 11,1
Novigrad HR Rajic et al. 2003 5-6th  century 13 21,9 na 19,2 23,4
Privlaka HR Slaus 1996 8th century 181 17,9  true 25,1 10,2
Late Medieval HR Slaus et al. 2002 6-13th century 175 20,2  true 26,8 13,6
Nin HR Novak et al. 2012 12-15th century 141 20  true 23,9 15,4
Suhopolje HR Novak et al. 2012 12-16th century 76 12,2 na more males
Zagreb HR Novak et al. 2012 14-16th century 169 26,1 na
Nova Raca HR Slaus 2000 14-18th century 104 15,6  true 21,1 8,8
Rijeka HR Novak et al. 2012 14-18th century 115 22,9 na
Koprinovo HR Novak et al. 2011, Novak 2011 16-19th century 51 29,4  true 25,9 5,2
Sisak HR Novak et al. 2011 16-19th century 91 17,6  true significantly higher
Appendix 6. Hypoplasia
Site Reference Dating Site type N %
Luistari FI Salo 2005 5-13th century rural 94 23,1
This study FI This study 12-19th century both 428 12,6
Jouga EE Allmäe et al. 2010, 11-16th century rural na 70
Pada EE Limbo 2006 12-13th century rural 117 77,8
Pärnu EE Limbo 2009 16-18th century garrison 52 87,2
Jelgava LT Petersone-Gordina et al. 2011 17-18th century urban 74 50
Vilnius LT Jatautis et al. 2011 13-15th century urban 108 81,5
Vilnius LT Palubekaite et al 2002 15-18th century aristocracy 66 93,5
Rukliai LT Palubekaite et al 2001, see Allmäe et al. 201016-17th century rural 88 82
Vilnius LT Palubekaite et al. 2002 16-17th century urban 88 100
Vilnius LT Palubekaite et al. 2006 19th century soldiers 293 78,5
Skateholm SE Alexandersen 1988, 2003 Mesolithic rural 45 46,7
Neolithic SE Alexandersen 2003 Neolithic rural 174 47,1
Smörkullen SE Liebe-Harkort 2012 1st-3rd century rural 78 26,9
Sigtuna SE Kjellström 2005 10-16th century urban 523 13,6
Lund SE Arcini 1999 10-16th century urban 877 22,9
Westerhus SE Alexandersen et al. 2000, Swärstedt 196612-1 th century rural 97 51,4
Vasa SE Kvaal et al. 1999 17th century warship 17 41,1
Trondheim NO Hamre 2011 12-13th century urban 112 2,7
St.Mary, Bergen NO Hamre 2011 12-14th century urban 54 9,3
Tönsberg NO Hamre 2011 11-16th century urban 36 8,3
Hamar NO Hamre 2011 12-16th century urban 56 10,7
Mesolithic SE+DK Alexandersen 1989 Mesolithic rural 81 56
Battle axe SE+DK Alexandersen 1989 Battle axe rural 19 21
Early neolithic SE+DK Alexandersen 1989 Early neolithic rural 9 50
Middle neolithic SE+DK Alexandersen 1989 Middle neolithic rural 29 31
Late neolithic SE+DK Alexandersen 1989 Late neolithic rural 94 49
Skovgårde DK Bennike et al. 2000 Younger roman rural 15 47
Early neolithic DK Bennike et al. 2007 Early neolithic rural 19 63,2
Neolithic DK Bennike et al. 2007 Neolithic rural 144 40,3
Tirup DK Palubekaite et al 2002 12-14th century rural 131 86,3
Tirup DK Boldsen 2007 12-14th century rural 100 49
Risby DK Alexandersen 2003 Medieval urban 61 38
Aebelholt DK Bennike et al. 2005 13-16th century monastery 123 17
Naestved DK Bennike et al. 2005 13-16th century leprosaria 55 42
Neolithic UK Roberts et al. 2007 Neolithic rural 722 0,6
Bronze Age UK Roberts et al. 2007 Bronze Age rural 291 41,9
Iron Age UK Roberts et al. 2007 Iron Age rural 591 2
Roman period UK Roberts et al. 2007 Roman period both 5716 6,6
Early Medieval UK Roberts et al. 2007 5-11th century both 7122 9
Late Medieval UK Roberts et al. 2007 11-16th century both 1755 35,4
Post Medieval UK Roberts et al. 2007 16-19th century both 528 0,6
Neolithic UK Roberts et al. 2003 Neolithic rural 196 2
Bronze Age UK Roberts et al. 2003 Bronze Age rural 122 12,3
Iron Age UK Roberts et al. 2003 Iron Age rural 591 16,7
Roman period UK Roberts et al. 2003 Roman period both 2808 13,5
Early Medieval UK Roberts et al. 2003 5-11th century both 3407 18,8
Late Medieval UK Roberts et al. 2003 11-16th century both 3758 35,4
Post Medieval UK Roberts et al. 2003 16-19th century both 528 0,6
Iron Age UK Peck 2013 400-100 BC rural 113 16,8
Romano-British UK Brook et al. 2006 3rd-5th century rural 178 37,1
Poundbury UK Stuart-Macadam 1985 4th century rural 457 38,5
Raunds UK Ribot et al. 1996 8-10th century rural 93 49
Raunds Furnells UK Lewis 2002 9-12 th century rural 72 32
Warraham Percy UK Lewis 2002 950-1500 AD urban 120 30
St. Helen on walls UK Lewis 2002 950-1550 AD urban 92 34
Canterbury UK Miszkiewicz 2012, 2015 11-16th century lower status 30 93,3
St. Gregory's Priory UK Miszkiewicz 2012, 2015 11-16th century higher status 19 78,9
Chichester UK Ribot et al. 1996 12-17th century urban 90 38
Barton-Upon Humber UK Watts 2013 12-18th century both 179 53
St. Mary Graces UK DeWitte et al.2011 14-16th century urban 265 67
Broadgate, London UK Ogden et al. 2007 16-18th century urban 45 93,2
Spitalfields UK Lewis 2002 1729-1859 AD urban 91 24
Spitalfields UK King et al. 2005 18-19th century urban 24 100
St. Brides, London UK King et al. 2005 18-19th century urban 10 100
Broadgate, London UK Pinhasi et al. 2006 post-medieval urban 34 94,1
Kilkenny IR Geber 2014 19th century industrial 373 17
Zerniki Gorne PL Tomczyk et al. 2012 3200-1300 BC rural 124 55
Rogowo PL Krenz-Niedbala et al. 2013 2nd century rural 52 38,5
Przaslaw PL Dabrowski et al. 1994 11-12th century 41 34,2
Kolobrzeg PL Kozak et al 2002 14-18th century 190 22,4
Appendix 7. Cribra orbitalia
Site Reference Dating Site type N adults N total N subadults n  %/individual %adult %subadult
This study FI This study 12-19th century both 189 347 158 90 25,9 16,9 36,7
Pada EE Limbo 2006 12-13th century rural 17 less than 20 30
Tääksi EE Allmäe 1999 14-18th century rural 58 125 67 36,1 20-30 44,1
Pärnu EE Allmäe et al. 2010 16-18th century military 84 117 33 15,5 20-30 50
Jelgava LV Petersone-Gordina 2013 17-18th century high status 61 82 21 23 28 26,2 33,3
Vilnius LT Jatautis et al. 2011 13-15th century urban 122 208 82 67 32,2 60
Kaimas LT Jankauskas 1995 14-17th century rural 45 191 146 19,9 15,8 32,3
Alytus LT Jankauskas 1995 Early modern period urban 68 156 88 17,6 9,5 23,8
Alvastra SE Liebe-Harkort 2012 0-3 rd century rural 81 144 41 62 43 36,6 78
Lund SE Arcini 1999 10-16th century urban 1296 1710 414 24,3 43
Westerhus SE Alexandersen et al 2000 12-16th century rural 125 268 143 21,3 21
Sigtuna SE Kjellström et al. 2005 10-16th century urban 189 234 45 13,2 11,1 22,2
St.Mary, Bergen NO Hamre 2011 12-14th century urban 68 16 23,5
Trondheim NO Hamre 2011 12-13th century urban 107 30 28
Tönsberg NO Hamre 2011 11-16th century urban 43 6 14
Hamar NO Hamre 2011 12-16th century urban 111 29 26,1
Hamar NO Sellevold 2001 as quoted by Hamre 2011 Medieval urban 193 193 0 8,8 8,8
several sites DK Bennike 1985 stone age-medieval 6172 10,0-20,0 50
Tirup DK Boldsen 2005 12-14th century rural 74 7 9,4
Æbeholt DK Bennike et al. 2005, Möller-Christensen 1978 12-16th century monastery 183 573 183 20 54
several sites DK Yoder 2006 11-16th century 204 204 0 22 10,7 10,7
Naestved DK Bennike et al. 2005, Möller-Christensen 1978 13-16th century leprosarium 574 650 76 50 61
Cedynia PL Piontek et al. 2002 10-12 th century urban 0 403 403 31,4 27 63
Gruczno PL Piontek et al. 2002 12-14 th century rural 0 92 92 44 47,8 47,8
Milicz, Wroclaw PL Bergman 1993 12-14 th century castle 436 436 0 37
Ostrow Lednicki PL Lubocka 1999, see Pinotek et al. 2002 12-14 th century fortress 494 494 0 30
Elblag PL Kozak et al 1993 Medieval urban 89 89 0 29
Kolobrzeg PL Kozak et al. 2002 13-18th century urban 190 190 0 22,4 22,4
Slabozewo PL Pinotek, see Pinotek 2002 14-17th century rural 141 141 0 23
Neolithic UK Roberts et al. 2007 Neolithic rural 772 2,3
Bronze Age UK Roberts et al. 2007 Bronze Age rural 291 5,8
Iron Age UK Roberts et al. 2007 Iron Age rural 591 5,4
Roman period UK Roberts et al. 2007 Roman period both 5716 8
Early Medieval UK Roberts et al. 2007 5-11th century both 7122 5,7
Late Medieval UK Roberts et al. 2007 11-16th century both 5752 11,1
Post Medieval UK Roberts et al. 2007 16-19th century both 2660 8,9
Neolithic UK Roberts et al. 2003 Neolithic rural 130 18 13,8
Bronze Age UK Roberts et al. 2003 Bronze Age rural 170 17 10
Iron Age UK Roberts et al. 2003 Iron Age rural 168 32 19
Roman period UK Roberts et al. 2003 Roman period both 4773 460 9,6
Early Medieval UK Roberts et al. 2003 5-11th century both 5334 404 7,6
Late Medieval UK Roberts et al. 2003 11-16th century both 5752 640 10,8
Post Medieval UK Roberts et al. 2003 16-19th century both 2660 238 9
Iron Age UK Peck 2013 400-100 BC rural 109 109 0 11 11
Poundbury UK Stuart-Macadam 1991 3rd-5th century urban 725 230 30,8 26 36
Raunds UK Ribot et al. 1996 8-10th century rural 0 93 93 39 58 58
Raunds Furnells UK Lewis 2002 9-12th century rural 0 142 142 55 55
Wharram Percy UK Lewis 2002, Mays 2007 as quoted by Watts 2013 10-15th century rural 0 303 303 56 19 56
St. Helen UK Lewis 2002 10-16th century urban 0 200 200 56 56
Chichester UK Ribot et al. 1996 12-17th century hospital 0 90 90 40 67 67
York, Fishergate UK Sullivan 2005, Grauer 1993 13-16th century urban 147 147 ? 55 37,4 37,4 64
Bristol UK Galea 2013 18-19th century hospital 558 MNI 590 MNI32 MNI MNI 310 56,2 50 88
Spitalfield UK Lewis 2002, Cox 1996 18-19th century industrial 414?x 186 34,1 57
Towton UK Fiorato et al. 2000 15th C battlefield 37 37 0 8 32,1 32,1
Wharram Percy UK McEvan et al. 2005, Mays 2007 10-16th century rural ? 30 30 13+adult 43,3 19 43,3
Barton-Upon-Humber UK Watts 2013 18-19th century urban 204 204 0 49 24 24
Birmingham UK Brickley et al. 2006 18-19th century urban 293 394 101 38 9,6 5,8 20,7
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Bone/FDI number NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE MNI NISP
11 32 32 12 12 5 5 5 5 9 9 10 10 30 29 69 69 15 15 186 187
12 28 28 10 10 4 4 4 4 11 11 4 4 25 24 73 73 14 14 172 173
13 30 30 15 15 8 8 5 5 13 13 10 10 33 32 81 81 17 16 210 212
14 25 25 10 10 8 8 4 4 13 13 14 14 25 25 77 77 12 12 188 188
15 27 27 12 12 9 9 4 4 9 9 10 10 26 26 72 72 13 13 182 182
16 38 38 15 14 10 9 13 13 13 13 17 17 35 35 96 96 18 18 253 255
17 34 34 10 10 9 9 6 6 10 10 16 16 26 26 86 86 14 14 211 211
18 16 16 9 9 7 7 4 4 8 8 8 8 20 20 46 46 10 10 128 128
21 29 29 13 13 10 9 5 5 9 9 12 12 29 29 74 74 14 14 194 195
22 32 32 13 13 8 8 4 4 13 13 6 6 21 21 73 73 14 14 184 184
23 34 34 16 16 9 9 4 4 12 12 14 14 25 25 82 82 19 18 214 215
24 28 28 16 16 8 8 4 4 12 12 12 12 24 24 72 72 16 16 192 192
25 28 28 16 16 8 8 5 5 12 12 12 12 23 23 68 68 15 15 187 187
26 38 38 14 14 11 10 12 12 11 11 16 16 34 34 96 96 18 18 249 250
27 30 30 14 14 8 8 6 6 11 11 16 16 24 24 77 77 15 15 201 201
28 22 22 10 10 5 5 3 3 9 9 9 9 20 20 41 41 9 9 128 128
31 35 35 11 11 7 7 5 5 13 13 11 11 24 24 78 78 15 15 199 199
32 33 33 13 13 8 8 4 4 13 13 12 12 26 26 89 89 18 18 216 216
33 36 36 17 17 8 8 5 5 13 13 15 14 27 27 93 92 19 19 231 233
34 33 33 14 14 8 8 4 4 13 13 19 18 27 27 73 73 18 18 208 209
35 33 33 13 13 10 9 5 5 12 12 16 14 24 24 78 78 14 14 202 205
36 33 33 15 15 12 11 13 13 8 8 19 17 28 28 104 104 19 19 248 251
37 28 28 12 12 13 12 7 7 8 8 15 14 23 23 93 93 13 13 210 212
38 23 23 9 9 8 8 2 2 11 11 11 11 21 21 58 58 9 9 152 152
41 31 31 9 9 6 6 4 4 12 12 10 10 27 26 83 83 12 12 193 194
42 35 35 10 10 5 5 4 4 13 13 14 13 26 26 97 97 18 18 221 222
43 35 35 13 13 10 9 4 4 13 13 15 15 31 31 97 97 19 19 236 237
44 34 34 13 13 10 10 4 4 13 13 18 16 29 29 72 72 19 19 210 212
45 29 29 11 11 10 10 4 4 12 12 14 14 26 26 80 80 16 16 202 202
46 37 37 14 14 13 13 13 13 9 9 18 18 31 31 110 108 20 19 262 265
47 32 32 13 13 14 14 6 6 8 8 16 16 24 24 94 94 16 16 223 223
48 21 21 9 9 8 8 2 2 9 9 17 17 18 18 51 50 11 11 145 146
51 10 10 3 3 0 0 23 23 2 2 0 0 13 13 9 9 12 12 72 72
52 12 12 4 4 0 0 25 24 2 2 1 1 13 13 16 16 12 12 84 85
53 12 12 3 3 0 0 20 20 2 2 1 1 14 14 20 20 11 11 83 83
54 13 13 3 3 0 0 23 23 1 1 3 3 16 15 33 33 15 15 106 107
55 12 12 3 3 2 2 20 16 1 1 1 1 17 17 36 36 11 11 99 103
61 10 10 3 3 0 0 25 25 1 1 0 0 12 12 9 9 16 16 76 76
62 11 11 3 3 0 0 23 23 2 2 0 0 11 11 14 14 12 12 76 76
63 10 10 3 3 0 0 20 20 1 1 3 3 10 10 25 25 13 13 85 85
64 12 12 5 5 0 0 22 22 1 1 3 3 13 13 27 27 14 14 97 97
65 13 13 6 6 1 1 22 19 1 1 3 3 14 14 32 32 11 11 100 103
71 10 10 3 3 0 0 19 19 2 2 0 0 9 9 6 6 18 18 67 67
72 10 10 3 3 0 0 20 20 1 1 0 0 11 11 14 14 18 18 77 77
73 12 12 4 4 0 0 18 18 1 1 3 3 10 10 19 19 17 17 84 84
74 15 15 4 4 2 2 22 22 2 2 3 3 13 13 34 34 17 17 112 112
75 13 13 7 7 2 2 22 21 2 2 3 3 15 14 36 36 18 18 116 118
81 11 11 2 2 0 0 18 18 2 2 0 0 13 13 8 8 16 16 70 70
82 13 13 3 3 0 0 20 20 1 1 0 0 14 14 18 18 16 16 85 85
83 13 13 5 5 0 0 18 18 2 2 0 0 13 13 23 23 16 16 90 90
84 14 14 5 5 1 1 24 24 2 2 2 2 16 16 38 38 17 17 119 119
85 13 13 7 7 1 1 26 22 2 2 3 3 16 16 40 40 20 19 123 128
Dentes 9 2 12 9 37 18 8 5 1 1 81 19 69 14 47 25 10 7 274
Atlas 69 45 26 20 13 1 40 22 19 11 22 17 58 22 173 140 55 34 312 475
Axis 69 46 27 18 8 6 67 21 15 14 15 13 66 26 175 141 67 33 318 509
Calcaneus dx. 38 36 26 26 8 7 13 11 9 5 17 16 16 8 44 40 32 30 179 203
Calcaneus sin 39 35 29 28 5 3 12 10 10 5 19 17 17 10 45 40 31 29 177 207
Capitatum dx. 31 28 16 16 1 1 3 3 3 2 4 4 8 8 48 48 19 19 129 133
Capitatum sin. 25 24 15 15 1 1 5 5 5 3 4 3 7 7 39 39 23 23 120 124
Clavicula dx. 50 44 21 18 6 4 20 17 17 10 12 3 27 15 164 147 42 35 293 359
Clavicula sin. 49 44 25 17 8 2 17 14 14 10 10 4 27 16 169 157 39 34 298 358
Coccygis 16 9 4 2 0 0 0 0 2 1 0 0 0 0 9 9 15 11 32 46
Concha nasalis inferior dx. 38 31 8 6 0 0 12 11 11 9 2 1 9 9 19 18 18 16 101 117
Concha nasalis inferior sin. 39 31 8 7 0 0 12 12 11 7 2 1 7 7 22 19 19 16 100 120
Costa 247 0 202 0 87 1 135 0 133 0 101 1 457 0 4256 0 202 0 5820
Costa 1 dx. 40 37 16 16 6 2 16 16 9 3 4 3 13 11 149 133 40 37 258 293
Costa 1 sin. 46 40 16 16 7 2 12 12 9 2 4 3 16 12 146 134 36 33 254 292
Costa 11 dx. 33 32 10 10 0 0 14 14 0 0 1 1 6 5 97 96 23 22 180 184
Costa 11 sin. 33 32 13 12 0 0 12 12 0 0 1 1 1 0 93 92 20 20 169 173
Costa 12 dx. 32 32 12 12 0 0 11 11 8 6 1 1 4 3 75 74 25 24 163 168
Costa 12 sin. 30 30 11 11 0 0 13 13 8 6 2 2 1 1 78 77 24 22 162 167
Costa 2 dx. 40 38 15 15 4 4 14 14 0 0 4 4 7 6 112 109 34 31 221 230
Costa 2 sin. 42 39 13 13 1 1 11 11 0 0 5 4 8 7 107 103 35 31 209 222
Costa dx. 344 318 160 129 28 26 137 136 101 61 51 35 158 142 1301 1284 344 293 2624
Costa sin. 358 297 137 112 22 18 122 120 75 60 54 42 133 127 1295 1259 363 301 2559
Coxae dx. 88 44 46 27 8 5 47 18 21 15 23 15 46 23 244 143 57 37 580
Coxae sin. 83 47 44 27 9 5 46 16 22 17 25 16 40 22 235 131 57 35 561
Cuboideum dx. 36 35 23 22 1 1 6 6 4 4 9 9 10 6 31 25 26 25 133 146
Cuboideum sin. 34 33 20 18 2 1 8 8 3 2 13 9 11 10 27 25 26 25 131 144
Cuneiforme intermedium dx. 34 34 17 16 0 0 4 4 1 1 8 7 8 8 22 22 27 26 118 121
Cuneiforme intermedium sin. 32 31 18 17 1 1 5 5 2 2 9 7 8 8 18 18 21 20 109 114
Cuneiforme laterale dx. 35 35 20 17 0 0 4 4 4 4 9 8 10 10 24 24 25 24 126 131
Cuneiforme laterale sin. 30 30 16 15 1 1 6 6 2 2 9 7 10 9 21 20 25 24 114 120
Cuneiforme mediale dx. 32 32 19 19 2 1 3 3 4 4 7 7 9 8 22 22 27 26 122 125
Cuneiforme mediale sin. 34 34 17 15 0 0 6 6 3 3 8 7 8 7 27 27 25 24 123 128
Ethmoidale 68 39 27 13 20 3 25 7 13 9 12 4 63 14 126 71 48 12 172 402
Femur dx. 75 47 61 36 10 8 33 20 20 15 29 14 44 20 201 124 54 39 323 527
Femur sin. 78 49 54 34 14 9 33 19 21 18 29 14 44 22 197 121 50 38 324 520
Fibula dx. 45 39 22 18 1 1 14 12 10 5 13 10 10 9 56 44 41 31 169 212
Fibula sin. 46 39 17 14 0 0 13 10 11 5 16 10 10 9 55 45 43 34 166 211
Frontale 64 47 38 21 35 10 27 16 20 14 32 9 88 38 213 142 50 33 330 567
Hamatum dx. 30 26 17 14 3 3 4 4 5 3 5 4 8 6 34 34 20 20 114 126
Hamatum sin. 23 18 17 13 1 1 5 5 5 3 1 1 8 7 34 34 23 22 104 117
Humerus dx. 60 48 29 21 7 3 24 17 16 13 30 15 40 17 203 155 41 35 324 450
Humerus sin. 68 49 33 24 13 6 23 19 16 13 26 14 37 16 197 158 46 40 339 459
Hyoideum 42 32 15 10 0 0 21 12 6 5 0 0 22 9 28 19 17 15 102 151
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Bone/FDI number NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE MNI NISP
Incus dx. 14 14 5 5 1 1 17 17 5 5 1 1 13 13 24 24 20 20 100 100
Incus sin. 26 26 4 4 0 0 16 16 6 6 2 2 15 15 24 24 18 18 111 111
Lacrimale dx. 30 28 4 4 0 0 9 8 0 0 0 0 7 6 19 18 7 7 71 76
Lacrimale sin. 27 25 2 2 0 0 10 9 0 0 0 0 5 4 21 18 7 6 64 72
Lunatum dx. 28 26 17 17 0 0 2 2 3 2 2 2 7 6 31 31 19 19 105 109
Lunatum sin. 22 21 12 11 3 3 3 3 4 3 3 3 7 6 21 21 21 21 92 96
Malleus dx. 21 21 4 4 2 2 18 18 7 7 2 2 9 9 18 18 26 26 107 107
Malleus sin. 27 27 7 7 1 1 17 17 7 7 2 2 10 10 18 18 24 24 113 113
Mandibula 61 52 39 27 35 11 44 12 15 15 55 31 98 42 262 152 58 39 381 667
Maxilla dx. 59 44 26 18 21 9 24 18 14 13 40 21 67 31 174 125 41 29 308 466
Maxilla sin. 57 46 27 20 20 8 22 19 14 13 37 21 58 29 171 116 35 30 302 441
Mc 90 45 54 32 20 3 66 42 18 0 17 3 73 25 208 160 71 57 617
Mc I dx. 29 26 18 18 2 2 15 14 3 2 5 5 12 12 79 77 28 28 184 191
Mc I sin. 30 25 16 16 4 3 18 14 5 4 3 2 12 11 69 68 24 24 167 181
Mc II dx. 34 31 20 19 3 3 10 10 3 3 6 6 8 8 92 90 26 25 195 202
Mc II sin. 30 30 15 14 4 4 11 11 5 4 6 6 9 9 88 88 24 23 189 192
Mc III dx. 31 29 20 19 3 3 10 10 4 4 7 7 7 6 99 97 26 25 200 207
Mc III sin. 28 28 13 12 3 3 10 10 5 5 5 5 9 9 87 86 25 23 181 185
Mc IV dx. 27 27 19 19 2 2 11 11 2 2 8 8 8 8 91 89 25 25 191 193
Mc IV sin. 28 28 14 13 3 3 10 10 4 3 4 4 10 9 80 79 25 23 172 178
Mc V dx. 28 25 17 14 1 1 11 9 1 1 7 7 8 7 81 79 26 25 168 180
Mc V sin. 24 24 12 12 3 3 11 9 3 2 3 3 7 6 78 77 23 21 157 164
Mt 30 12 23 1 13 0 73 58 8 0 18 8 45 2 116 85 37 27 363
Mt I dx. 41 38 21 18 0 0 15 11 5 2 10 8 14 11 45 44 33 30 162 184
Mt I sin. 41 36 17 15 0 0 11 9 4 3 10 10 11 9 39 39 28 26 147 161
Mt II dx. 34 34 18 17 0 0 4 4 4 2 5 5 8 8 33 31 27 27 128 133
Mt II sin. 33 32 16 16 0 0 5 5 2 2 5 5 8 8 32 32 26 25 125 127
Mt III dx. 35 34 20 20 0 0 4 4 4 2 5 5 8 8 33 33 27 27 133 136
Mt III sin. 33 33 18 18 0 0 5 5 4 4 8 8 8 7 35 35 25 25 135 136
Mt IV dx. 38 38 22 21 0 0 4 4 2 2 6 6 10 10 37 37 28 28 146 147
Mt IV sin. 34 34 17 17 0 0 4 4 2 2 6 5 7 7 33 33 26 25 127 129
Mt V dx. 34 33 17 16 1 1 4 3 4 2 6 5 6 6 33 33 28 27 126 133
Mt V sin. 34 34 15 12 0 0 4 4 3 3 6 6 9 8 30 30 23 23 120 124
Nasale dx. 38 38 12 12 6 6 13 13 13 13 3 2 17 17 62 62 23 23 186 187
Nasale sin. 39 39 11 11 6 6 13 13 12 12 3 2 20 20 58 58 24 24 185 186
Naviculare dx. 33 33 24 20 4 1 3 3 6 4 9 9 10 9 32 31 24 23 133 145
Naviculare sin. 31 29 17 15 1 1 6 6 7 3 10 8 111 33 30 29 24 23 147 237
Occipitale 81 46 51 30 29 7 71 23 21 13 33 18 0 0 367 145 84 34 316 737
Palatinum dx. 48 42 17 15 7 2 14 13 14 14 13 7 21 13 100 75 34 26 207 268
Palatinum sin. 46 41 17 15 7 2 15 15 15 12 14 10 25 13 96 73 1 0 181 236
Parietale dx. 50 46 37 26 19 5 20 16 17 12 28 15 29 15 145 126 39 32 293 384
Parietale sin. 50 47 37 29 13 5 19 13 15 14 33 17 32 16 147 128 24 24 293 370
Patella dx. 33 32 14 13 2 1 3 3 8 5 4 3 8 6 39 38 23 22 123 134
Patella sin. 29 28 12 11 5 2 4 4 7 4 5 4 9 8 38 38 0 0 99 109
Phalanx 1 manus 273 253 150 134 19 15 147 133 41 31 39 32 116 80 678 653 283 267 1746
Phalanx 1 pedis 189 189 64 49 0 0 55 51 6 5 8 8 23 17 151 150 178 169 674
Phalanx 2 manus 195 195 63 58 11 11 122 119 13 10 17 17 55 52 384 382 217 205 1077
Phalanx 2 pedis 103 103 0 0 0 0 7 7 2 2 1 1 8 7 32 32 107 104 260
Phalanx 3 manus 119 115 38 32 5 5 101 100 7 7 5 5 36 32 121 119 160 151 592
Phalanx 3 pedis 61 59 0 0 0 0 3 3 1 1 7 7 5 5 9 9 76 74 162
Phalanx I:1 manus 49 49 19 18 7 7 31 31 0 0 5 3 18 17 153 150 7 7 289
Phalanx I:1 pedis 58 58 25 21 0 0 18 18 3 2 0 0 12 11 60 58 50 47 226
Phalanx I:2 manus 37 35 14 14 5 4 26 26 0 0 0 0 15 13 65 65 35 34 197
Phalanx I:2 pedis 33 22 4 1 0 0 6 6 6 0 0 0 4 3 25 24 42 40 120
Phalanx manus 71 27 15 2 4 3 9 6 2 0 1 0 33 1 78 61 5 1 218
Phalanx pedis 5 4 0 0 0 0 0 0 2 2 0 0 1 0 3 3 6 3 17
Pisiforme dx. 13 13 4 4 0 0 3 3 1 1 0 0 3 2 8 8 18 18 49 50
Pisiforme sin. 14 13 4 4 0 0 3 3 2 2 0 0 4 3 8 8 13 13 46 48
Radius dx 56 48 33 22 6 3 24 18 15 7 15 7 25 17 191 143 41 35 300 406
Radius sin. 55 44 38 24 7 5 23 17 14 10 16 10 21 11 186 144 44 37 302 404
Sacrum 103 37 88 18 6 3 187 13 18 13 27 14 66 7 408 117 119 20 242 1022
Scaphoideum dx. 29 27 16 15 4 4 2 2 2 2 4 3 10 7 43 43 21 21 124 131
Scaphoideum sin 26 26 16 13 4 1 3 3 6 3 5 3 10 7 45 44 22 22 122 137
Scapula dx. 57 46 21 19 10 7 23 17 15 13 19 13 43 19 196 137 51 39 310 435
Scapula sin. 59 47 33 22 9 5 21 17 16 12 19 13 35 15 195 155 53 38 324 440
Sesamoideum manus 23 23 1 1 0 0 2 2 0 0 0 0 0 0 0 0 17 17 43
Sesamoideum pedis 62 59 6 6 0 0 2 2 1 1 1 1 7 7 7 7 62 62 148
Sphenoidale 106 42 47 19 40 2 49 17 26 11 43 14 155 9 501 97 75 25 236 1042
Stapes dx. 5 5 0 0 0 0 9 9 2 2 0 0 3 3 6 6 14 14 39 39
Stapes sin. 6 6 3 3 0 0 10 10 3 3 0 0 3 3 7 7 13 13 45 45
Stenum 98 30 41 14 5 1 55 7 14 6 3 2 32 5 227 55 47 24 144 522
Talus dx. 38 38 32 29 8 3 15 14 9 5 17 14 14 12 51 49 30 30 194 214
Talus sin. 38 36 25 23 5 2 16 15 10 4 16 13 14 13 44 41 28 28 175 196
Temporale dx. 57 48 35 27 14 11 30 25 21 14 23 20 56 36 176 150 44 38 369 456
Temporale sin. 51 46 38 30 20 13 28 26 16 15 27 19 60 38 179 151 47 39 377 466
Thyroid 21 3 6 2 0 0 0 0 0 0 0 0 2 1 3 2 9 7 15 41
Tibia dx. 64 46 45 31 13 6 32 20 16 11 27 19 26 11 143 96 44 36 276 410
Tibia sin. 66 46 51 31 15 8 36 21 17 14 35 19 25 16 121 88 46 37 280 412
Trapezium dx. 21 19 12 9 0 0 2 2 2 3 2 2 6 6 22 22 20 20 83 87
Trapezium sin. 19 17 12 9 2 2 2 2 5 3 0 0 6 5 23 23 18 18 79 87
Trapezoideum dx. 24 22 13 10 1 0 2 2 1 1 3 2 9 6 23 23 19 19 85 95
Trapezoideum sin. 22 21 11 8 2 1 2 2 3 2 2 1 10 9 22 21 21 21 86 95
Triguetrum dx. 25 21 9 8 0 0 2 2 1 1 0 0 6 6 14 13 18 17 68 75
Triquetrum sin. 17 14 9 8 1 1 3 3 2 1 0 0 5 2 13 13 19 19 61 69
Ulna dx. 53 49 30 23 7 4 23 18 13 10 21 17 29 17 169 144 38 35 317 383
Ulna sin. 51 49 29 25 11 5 21 18 12 12 18 16 20 13 158 142 41 36 316 361
Vertebra 69 18 53 1 7 0 46 0 11 0 31 0 341 0 393 4 360 176 1311
Vertebra cervicalis 267 199 121 73 28 12 227 82 52 27 73 45 295 76 790 546 310 155 2163
Vertebra lumbalis 255 192 158 86 28 13 188 85 99 59 82 54 211 43 965 525 224 134 2210
Vertebra thoracalis 585 410 307 177 80 46 401 195 156 82 117 100 566 166 2661 1356 516 307 5389
Vertebra thoracalis/lumbalis 49 47 38 27 0 0 114 84 53 0 7 0 70 14 260 13 100 37 691
Vomer 44 37 18 14 3 2 11 10 10 9 9 6 17 8 62 48 18 14 148 192
Zygomasticum dx. 47 44 19 14 5 3 18 18 14 13 11 10 28 25 132 129 34 33 289 308
Zygomaticum sin. 45 41 20 19 4 2 16 16 13 12 13 9 30 24 135 130 32 32 285 308
Cranium 126 0 107 0 232 0 164 0 67 0 164 0 1245 0 2046 0 172 0 4323
Scapula/Coxae 1 0 26 0 5 0 17 0 0 0 18 0 57 0 272 0 0 0 396
Appendix 8. NISP and MNI Page 3/3
Renko Renko Pälkäne Pälkäne Hollola Hollola Hamina Hamina Lappee Lappee Mikkeli Mikkeli Helsinki Helsinki Turku Turku Porvoo Porvoo tot. tot.
Bone/FDI number NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE NISP MNE MNI NISP
Ossa longa 13 3 90 1 86 3 41 12 0 0 99 0 210 0 396 56 29 21 964
Ossa carpi 14 13 8 0 6 2 29 28 0 0 5 2 5 0 4 3 0 0 71
Ossa Tarsi 10 1 2 0 8 0 5 1 0 0 2 0 14 10 11 1 0 0 52
Calcified soft tissue 22 3 2 0 0 0 4 0 0 0 0 0 3 1 3 1 37 0 71
Tot. 9421 7741 4524 3290 1296 749 4522 3120 2114 1434 2408 1653 6208 3238 27429 17770 8073 6318 65995








Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Sex estimations * Age at death 325 58,6% 230 41,4% 555 100,0% 
Sex estimations * Excavation 
site 
325 58,6% 230 41,4% 555 100,0% 
Sex estimations * Coastal and 
inland sites 
325 58,6% 230 41,4% 555 100,0% 
Sex estimations * Sites period 
of use 
325 58,6% 230 41,4% 555 100,0% 
 
 
Sex estimations * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Sex estimations F 0 0 0 39 30 13 1 83 
F? 0 0 5 29 21 1 9 65 
? 1 1 0 5 4 0 26 37 
M? 0 0 7 21 15 7 9 59 
M 0 0 2 40 36 3 0 81 
Total 1 1 14 134 106 24 45 325 
 
  





Sex estimations * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Sex estimations F 3 4 31 13 15 5 7 5 0 83 
F? 4 7 25 10 1 6 3 9 0 65 
? 0 8 3 24 1 1 0 0 0 37 
M? 6 9 15 13 4 2 6 4 0 59 
M 1 2 35 4 16 11 2 6 4 81 
Total 14 30 109 64 37 25 18 24 4 325 
 
 
Sex estimations * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Sex estimations F 41 42 83 
F? 40 25 65 
? 4 33 37 
M? 21 38 59 
M 56 25 81 
Total 162 163 325 
 
  




Sex estimations * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Sex estimations F 38 45 83 
F? 36 29 65 
? 11 26 37 
M? 30 29 59 
M 38 43 81 
Total 153 172 325 
 
 
Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Age at death * Excavation site 555 100,0% 0 0,0% 555 100,0% 
Age at death * Coastal and 
inland sites 
555 100,0% 0 0,0% 555 100,0% 
Age at death * Sites period of 
use 
555 100,0% 0 0,0% 555 100,0% 
 
  




Age at death * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Age at death Infant 0 0 21 1 4 16 1 9 17 69 
Infans I 2 4 31 5 8 7 2 11 12 82 
Infans II 1 1 23 6 5 3 1 0 0 40 
Juvenilis 2 6 18 5 2 2 1 7 0 43 
Adultus 7 8 54 11 18 11 10 12 4 135 
Maturus 6 6 40 13 16 11 4 10 0 106 
Senilis 0 2 7 8 3 1 2 1 0 24 
Adult 3 15 0 28 0 2 4 4 0 56 
Total 21 42 194 77 56 53 25 54 33 555 
 
 
Age at death * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Age at death Infant 63 6 69 
Infans I 61 21 82 
Infans II 26 14 40 
Juvenilis 27 16 43 
Adultus 81 54 135 
Maturus 61 45 106 
Senilis 9 15 24 
Adult 6 50 56 
Total 334 221 555 
 
  





Age at death * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Age at death Infant 21 48 69 
Infans I 37 45 82 
Infans II 25 15 40 
Juvenilis 26 17 43 
Adultus 69 66 135 
Maturus 52 54 106 
Senilis 9 15 24 
Adult 18 38 56 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Calculus * Sex estimations 248 44,7% 307 55,3% 555 100,0% 
Calculus * Age at death 430 77,5% 125 22,5% 555 100,0% 
Calculus * Excavation site 430 77,5% 125 22,5% 555 100,0% 
Calculus * Coastal and inland 
sites 
430 77,5% 125 22,5% 555 100,0% 
Calculus * Sites period of use 430 77,5% 125 22,5% 555 100,0% 
Calculus * Caries 430 77,5% 125 22,5% 555 100,0% 
Calculus * Periapical lesion 399 71,9% 156 28,1% 555 100,0% 
Calculus * Ante Mortem Tooth 
Loss 
401 72,3% 154 27,7% 555 100,0% 
Calculus * Claypipe wear 427 76,9% 128 23,1% 555 100,0% 
Calculus * Osteoarthritis 402 72,4% 153 27,6% 555 100,0% 
Calculus * Osteoarthritis 402 72,4% 153 27,6% 555 100,0% 
Calculus * Vertebral joint 
disease 
378 68,1% 177 31,9% 555 100,0% 
Calculus * Vertebral joint 
disease 
378 68,1% 177 31,9% 555 100,0% 
Calculus * Vertebral 
spondylosis 
177 31,9% 378 68,1% 555 100,0% 
Calculus * Enthesophyte 399 71,9% 156 28,1% 555 100,0% 
Calculus * Trauma 413 74,4% 142 25,6% 555 100,0% 
Calculus * Schmorl's nodes 360 64,9% 195 35,1% 555 100,0% 
Calculus * Spondylolysis 344 62,0% 211 38,0% 555 100,0% 
Calculus * Osteochondritis 
dissecans 
407 73,3% 148 26,7% 555 100,0% 
Calculus * Hypoplasia 428 77,1% 127 22,9% 555 100,0% 
Calculus * Cribra orbitalia 316 56,9% 239 43,1% 555 100,0% 
Calculus * Scurvy, rickets 
orosteomalacia 
402 72,4% 153 27,6% 555 100,0% 
Calculus * Osteoporosis 175 31,5% 380 68,5% 555 100,0% 
Calculus * Infectious disease 413 74,4% 142 25,6% 555 100,0% 
Calculus * Congenital disease 413 74,4% 142 25,6% 555 100,0% 
 




Calculus * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Calculus no or slight 29 40 12 40 40 161 
Medium or considerable 
deposits 
39 14 0 7 27 87 
Total 68 54 12 47 67 248 
 
 
Calculus * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Calculus no or slight 57 71 28 29 73 57 14 8 337 
Medium or considerable 
deposits 
0 1 4 4 44 33 7 0 93 
Total 57 72 32 33 117 90 21 8 430 
 
 
Calculus * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Calculus no or slight 16 26 125 27 32 35 10 38 28 337 
Medium or considerable 
deposits 
2 0 36 8 21 9 5 9 3 93 
Total 18 26 161 35 53 44 15 47 31 430 
 
  




Calculus * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Calculus no or slight 226 111 337 
Medium or considerable 
deposits 
57 36 93 
Total 283 147 430 
 
 
Calculus * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Calculus no or slight 167 170 337 
Medium or considerable 
deposits 
38 55 93 
Total 205 225 430 
 
 
Calculus * Caries Crosstabulation 
Count   
 
Caries 
Total No caries Caries 
Calculus no or slight 229 108 337 
Medium or considerable 
deposits 
29 64 93 
Total 258 172 430 
 
  




Calculus * Periapical lesion Crosstabulation 





lesion Periapical lesion 
Calculus no or slight 259 48 307 
Medium or considerable 
deposits 
56 36 92 
Total 315 84 399 
 
 
Calculus * Ante Mortem Tooth Loss Crosstabulation 
Count   
 
Ante Mortem Tooth Loss 
Total No AMTL AMTL 
Calculus no or slight 230 78 308 
Medium or considerable 
deposits 
39 54 93 
Total 269 132 401 
 
 
Calculus * Claypipe wear Crosstabulation 
Count   
 
Claypipe wear 
Total No claypipe wear Claypipe wear 
Calculus no or slight 323 12 335 
Medium or considerable 
deposits 
85 7 92 
Total 408 19 427 
 
  




Calculus * Osteoarthritis Crosstabulation 




None to moderate 
osteoarthritis Severe 
Calculus no or slight 285 26 311 
Medium or considerable 
deposits 
72 19 91 
Total 357 45 402 
 
 
Calculus * Osteoarthritis Crosstabulation 








Calculus no or slight 294 17 311 
Medium or considerable 
deposits 
77 14 91 
Total 371 31 402 
 
 
Calculus * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 




Calculus no or slight 242 49 291 
Medium or considerable 
deposits 
54 33 87 
Total 296 82 378 
 
  




Calculus * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 
No, possible/slight 
or moderate Severe 
Calculus no or slight 262 29 291 
Medium or considerable 
deposits 
71 16 87 
Total 333 45 378 
 
 
Calculus * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Calculus no or slight 78 30 108 
Medium or considerable 
deposits 
50 19 69 
Total 128 49 177 
 
 
Calculus * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Calculus no or slight 298 9 307 
Medium or considerable 
deposits 
79 13 92 
Total 377 22 399 
 
  




Calculus * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Calculus no or slight 301 20 321 
Medium or considerable 
deposits 
61 31 92 
Total 362 51 413 
 
 
Calculus * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Calculus no or slight 216 61 277 
Medium or considerable 
deposits 
47 36 83 
Total 263 97 360 
 
 
Calculus * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Calculus no or slight 256 4 260 
Medium or considerable 
deposits 
79 5 84 
Total 335 9 344 
 
  




Calculus * Osteochondritis dissecans Crosstabulation 









Calculus no or slight 302 13 315 
Medium or considerable 
deposits 
83 9 92 
Total 385 22 407 
 
 
Calculus * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Calculus no or slight 297 38 335 
Medium or considerable 
deposits 
77 16 93 
Total 374 54 428 
 
 
Calculus * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Calculus no or slight 222 15 237 
Medium or considerable 
deposits 
73 6 79 
Total 295 21 316 
 
  




Calculus * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Calculus no or slight 233 77 310 
Medium or considerable 
deposits 
89 3 92 
Total 322 80 402 
 
 
Calculus * Osteoporosis Crosstabulation 








Calculus no or slight 95 8 103 
Medium or considerable 
deposits 
62 10 72 
Total 157 18 175 
 
 
Calculus * Infectious disease Crosstabulation 








Calculus no or slight 300 21 321 
Medium or considerable 
deposits 
85 7 92 
Total 385 28 413 
 
  




Calculus * Congenital disease Crosstabulation 








Calculus no or slight 311 10 321 
Medium or considerable 
deposits 
85 7 92 
Total 396 17 413 
 
  





Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Caries * Sex estimations 248 44,7% 307 55,3% 555 100,0% 
Caries * Age at death 430 77,5% 125 22,5% 555 100,0% 
Caries * Excavation site 430 77,5% 125 22,5% 555 100,0% 
Caries * Coastal and inland 
sites 
430 77,5% 125 22,5% 555 100,0% 
Caries * Sites period of use 430 77,5% 125 22,5% 555 100,0% 
Caries * Periapical lesion 399 71,9% 156 28,1% 555 100,0% 
Caries * Ante Mortem Tooth 
Loss 
401 72,3% 154 27,7% 555 100,0% 
Caries * Claypipe wear 427 76,9% 128 23,1% 555 100,0% 
Caries * Osteoarthritis 402 72,4% 153 27,6% 555 100,0% 
Caries * Osteoarthritis 402 72,4% 153 27,6% 555 100,0% 
Caries * Vertebral joint disease 378 68,1% 177 31,9% 555 100,0% 
Caries * Vertebral joint disease 378 68,1% 177 31,9% 555 100,0% 
Caries * Vertebral spondylosis 177 31,9% 378 68,1% 555 100,0% 
Caries * Enthesophyte 399 71,9% 156 28,1% 555 100,0% 
Caries * Trauma 413 74,4% 142 25,6% 555 100,0% 
Caries * Schmorl's nodes 360 64,9% 195 35,1% 555 100,0% 
Caries * Spondylolysis 344 62,0% 211 38,0% 555 100,0% 
Caries * Osteochondritis 
dissecans 
407 73,3% 148 26,7% 555 100,0% 
Caries * Hypoplasia 428 77,1% 127 22,9% 555 100,0% 
Caries * Cribra orbitalia 316 56,9% 239 43,1% 555 100,0% 
Caries * Scurvy, rickets 
orosteomalacia 
402 72,4% 153 27,6% 555 100,0% 
Caries * Osteoporosis 175 31,5% 380 68,5% 555 100,0% 
Caries * Infectious disease 413 74,4% 142 25,6% 555 100,0% 
Caries * Congenital disease 413 74,4% 142 25,6% 555 100,0% 
 
  




Caries * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Caries No caries 12 21 10 27 22 92 
Caries 56 33 2 20 45 156 
Total 68 54 12 47 67 248 
 
 
Caries * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Caries No caries 57 68 27 24 36 34 8 4 258 
Caries 0 4 5 9 81 56 13 4 172 
Total 57 72 32 33 117 90 21 8 430 
 
 
Caries * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Caries No caries 12 18 97 21 20 31 4 27 28 258 
Caries 6 8 64 14 33 13 11 20 3 172 
Total 18 26 161 35 53 44 15 47 31 430 
 
 
Caries * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Caries No caries 183 75 258 
Caries 100 72 172 
Total 283 147 430 
 




Caries * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Caries No caries 127 131 258 
Caries 78 94 172 
Total 205 225 430 
 
 
Caries * Periapical lesion Crosstabulation 





lesion Periapical lesion 
Caries No caries 218 14 232 
Caries 97 70 167 
Total 315 84 399 
 
 
Caries * Ante Mortem Tooth Loss Crosstabulation 
Count   
 
Ante Mortem Tooth Loss 
Total No AMTL AMTL 
Caries No caries 200 32 232 
Caries 69 100 169 
Total 269 132 401 
 
  




Caries * Claypipe wear Crosstabulation 
Count   
 
Claypipe wear 
Total No claypipe wear Claypipe wear 
Caries No caries 250 5 255 
Caries 158 14 172 
Total 408 19 427 
 
 
Caries * Osteoarthritis Crosstabulation 




None to moderate 
osteoarthritis Severe 
Caries No caries 221 14 235 
Caries 136 31 167 
Total 357 45 402 
 
 
Caries * Osteoarthritis Crosstabulation 








Caries No caries 224 11 235 
Caries 147 20 167 
Total 371 31 402 
 
  




Caries * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 




Caries No caries 194 26 220 
Caries 102 56 158 
Total 296 82 378 
 
 
Caries * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 
No, possible/slight 
or moderate Severe 
Caries No caries 205 15 220 
Caries 128 30 158 
Total 333 45 378 
 
 
Caries * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Caries No caries 39 16 55 
Caries 89 33 122 
Total 128 49 177 
 
  




Caries * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Caries No caries 221 8 229 
Caries 156 14 170 
Total 377 22 399 
 
 
Caries * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Caries No caries 223 18 241 
Caries 139 33 172 
Total 362 51 413 
 
 
Caries * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Caries No caries 174 36 210 
Caries 89 61 150 
Total 263 97 360 
 
 
Caries * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Caries No caries 192 3 195 
Caries 143 6 149 
Total 335 9 344 





Caries * Osteochondritis dissecans Crosstabulation 









Caries No caries 227 10 237 
Caries 158 12 170 
Total 385 22 407 
 
 
Caries * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Caries No caries 235 21 256 
Caries 139 33 172 
Total 374 54 428 
 
 
Caries * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Caries No caries 160 14 174 
Caries 135 7 142 
Total 295 21 316 
 
  




Caries * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Caries No caries 160 73 233 
Caries 162 7 169 
Total 322 80 402 
 
 
Caries * Osteoporosis Crosstabulation 








Caries No caries 51 4 55 
Caries 106 14 120 
Total 157 18 175 
 
 
Caries * Infectious disease Crosstabulation 








Caries No caries 233 8 241 
Caries 152 20 172 
Total 385 28 413 
 
  




Caries * Congenital disease Crosstabulation 








Caries No caries 233 8 241 
Caries 163 9 172 
Total 396 17 413 
 
  




Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Periapical lesion * Sex 
estimations 
241 43,4% 314 56,6% 555 100,0% 
Periapical lesion * Age at death 404 72,8% 151 27,2% 555 100,0% 
Periapical lesion * Excavation 
site 
404 72,8% 151 27,2% 555 100,0% 
Periapical lesion * Coastal and 
inland sites 
404 72,8% 151 27,2% 555 100,0% 
Periapical lesion * Sites period 
of use 
404 72,8% 151 27,2% 555 100,0% 
Periapical lesion * Ante Mortem 
Tooth Loss 
404 72,8% 151 27,2% 555 100,0% 
Periapical lesion * Claypipe 
wear 
396 71,4% 159 28,6% 555 100,0% 
Periapical lesion * 
Osteoarthritis 
388 69,9% 167 30,1% 555 100,0% 
Periapical lesion * 
Osteoarthritis 
388 69,9% 167 30,1% 555 100,0% 
Periapical lesion * Vertebral 
joint disease 
363 65,4% 192 34,6% 555 100,0% 
Periapical lesion * Vertebral 
joint disease 
363 65,4% 192 34,6% 555 100,0% 
Periapical lesion * Vertebral 
spondylosis 
173 31,2% 382 68,8% 555 100,0% 
Periapical lesion * 
Enthesophyte 
387 69,7% 168 30,3% 555 100,0% 
Periapical lesion * Trauma 398 71,7% 157 28,3% 555 100,0% 
Periapical lesion * Schmorl's 
nodes 
346 62,3% 209 37,7% 555 100,0% 
Periapical lesion * 
Spondylolysis 
333 60,0% 222 40,0% 555 100,0% 
Periapical lesion * 
Osteochondritis dissecans 
392 70,6% 163 29,4% 555 100,0% 
Periapical lesion * Hypoplasia 399 71,9% 156 28,1% 555 100,0% 
Appendix 9, page 26/129 
 
 
Periapical lesion * Cribra 
orbitalia 
312 56,2% 243 43,8% 555 100,0% 
Periapical lesion * Scurvy, rick-
ets orosteomalacia 
389 70,1% 166 29,9% 555 100,0% 
Periapical lesion * Osteoporosis 172 31,0% 383 69,0% 555 100,0% 
Periapical lesion * Infectious 
disease 
398 71,7% 157 28,3% 555 100,0% 
Periapical lesion * Congenital 
disease 
398 71,7% 157 28,3% 555 100,0% 
 
 
Periapical lesion * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Periapical lesion No periapical lesion 40 33 8 37 40 158 
Periapical lesion 28 21 1 8 25 83 
Total 68 54 9 45 65 241 
 
 
Periapical lesion * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Periapical lesion No periapical lesion 50 62 31 31 87 49 8 2 320 
Periapical lesion 0 0 0 2 28 41 11 2 84 
Total 50 62 31 33 115 90 19 4 404 
 
 
Periapical lesion * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Periapical lesion No periapical lesion 15 21 130 20 33 30 8 38 25 320 
Periapical lesion 2 3 28 10 19 10 7 5 0 84 
Total 17 24 158 30 52 40 15 43 25 404 





Periapical lesion * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Periapical lesion No periapical lesion 223 97 320 
Periapical lesion 43 41 84 
Total 266 138 404 
 
 
Periapical lesion * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Periapical lesion No periapical lesion 166 154 320 
Periapical lesion 33 51 84 
Total 199 205 404 
 
 
Periapical lesion * Ante Mortem Tooth Loss Crosstabulation 
Count   
 
Ante Mortem Tooth Loss 
Total No AMTL AMTL 
Periapical lesion No periapical lesion 255 65 320 
Periapical lesion 14 70 84 
Total 269 135 404 
 
  




Periapical lesion * Claypipe wear Crosstabulation 
Count   
 
Claypipe wear 
Total No claypipe wear Claypipe wear 
Periapical lesion No periapical lesion 301 12 313 
Periapical lesion 76 7 83 
Total 377 19 396 
 
 
Periapical lesion * Osteoarthritis Crosstabulation 




None to moderate 
osteoarthritis Severe 
Periapical lesion No periapical lesion 283 23 306 
Periapical lesion 59 23 82 
Total 342 46 388 
 
 
Periapical lesion * Osteoarthritis Crosstabulation 








Periapical lesion No periapical lesion 292 14 306 
Periapical lesion 64 18 82 
Total 356 32 388 
 
  




Periapical lesion * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 




Periapical lesion No periapical lesion 247 37 284 
Periapical lesion 36 43 79 
Total 283 80 363 
 
 
Periapical lesion * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 
No, possible/slight 
or moderate Severe 
Periapical lesion No periapical lesion 266 18 284 
Periapical lesion 53 26 79 
Total 319 44 363 
 
 
Periapical lesion * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Periapical lesion No periapical lesion 81 23 104 
Periapical lesion 45 24 69 
Total 126 47 173 
 
  




Periapical lesion * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Periapical lesion No periapical lesion 293 11 304 
Periapical lesion 73 10 83 
Total 366 21 387 
 
 
Periapical lesion * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Periapical lesion No periapical lesion 281 33 314 
Periapical lesion 65 19 84 
Total 346 52 398 
 
 
Periapical lesion * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Periapical lesion No periapical lesion 210 59 269 
Periapical lesion 41 36 77 
Total 251 95 346 
 
 
Periapical lesion * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Periapical lesion No periapical lesion 250 6 256 
Periapical lesion 74 3 77 
Total 324 9 333 





Periapical lesion * Osteochondritis dissecans Crosstabulation 









Periapical lesion No periapical lesion 296 13 309 
Periapical lesion 74 9 83 
Total 370 22 392 
 
 
Periapical lesion * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Periapical lesion No periapical lesion 277 38 315 
Periapical lesion 70 14 84 
Total 347 52 399 
 
 
Periapical lesion * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Periapical lesion No periapical lesion 216 18 234 
Periapical lesion 75 3 78 
Total 291 21 312 
 
  




Periapical lesion * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Periapical lesion No periapical lesion 232 74 306 
Periapical lesion 81 2 83 
Total 313 76 389 
 
 
Periapical lesion * Osteoporosis Crosstabulation 








Periapical lesion No periapical lesion 101 8 109 
Periapical lesion 52 11 63 
Total 153 19 172 
 
 
Periapical lesion * Infectious disease Crosstabulation 








Periapical lesion No periapical lesion 297 17 314 
Periapical lesion 74 10 84 
Total 371 27 398 
 
  




Periapical lesion * Congenital disease Crosstabulation 








Periapical lesion No periapical lesion 302 12 314 
Periapical lesion 79 5 84 








Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Ante Mortem Tooth Loss * Sex 
estimations 
243 43,8% 312 56,2% 555 100,0% 
Ante Mortem Tooth Loss * Age 
at death 
406 73,2% 149 26,8% 555 100,0% 
Ante Mortem Tooth Loss * Ex-
cavation site 
406 73,2% 149 26,8% 555 100,0% 
Ante Mortem Tooth Loss * 
Coastal and inland sites 
406 73,2% 149 26,8% 555 100,0% 
Ante Mortem Tooth Loss * Sites 
period of use 
406 73,2% 149 26,8% 555 100,0% 
Ante Mortem Tooth Loss * 
Claypipe wear 
398 71,7% 157 28,3% 555 100,0% 
Ante Mortem Tooth Loss * Os-
teoarthritis 
390 70,3% 165 29,7% 555 100,0% 
Ante Mortem Tooth Loss * Os-
teoarthritis 
390 70,3% 165 29,7% 555 100,0% 
Ante Mortem Tooth Loss * Ver-
tebral joint disease 
365 65,8% 190 34,2% 555 100,0% 
Ante Mortem Tooth Loss * Ver-
tebral joint disease 
365 65,8% 190 34,2% 555 100,0% 
Ante Mortem Tooth Loss * Ver-
tebral spondylosis 
175 31,5% 380 68,5% 555 100,0% 
Ante Mortem Tooth Loss * En-
thesophyte 
389 70,1% 166 29,9% 555 100,0% 
Ante Mortem Tooth Loss * 
Trauma 
400 72,1% 155 27,9% 555 100,0% 
Ante Mortem Tooth Loss * 
Schmorl's nodes 
348 62,7% 207 37,3% 555 100,0% 
Ante Mortem Tooth Loss * 
Spondylolysis 
335 60,4% 220 39,6% 555 100,0% 
Ante Mortem Tooth Loss * Os-
teochondritis dissecans 
394 71,0% 161 29,0% 555 100,0% 
Ante Mortem Tooth Loss * Hy-
poplasia 
401 72,3% 154 27,7% 555 100,0% 
Appendix 9, page 35/129 
 
 
Ante Mortem Tooth Loss * 
Cribra orbitalia 
314 56,6% 241 43,4% 555 100,0% 
Ante Mortem Tooth Loss * 
Scurvy, rickets orosteomalacia 
391 70,5% 164 29,5% 555 100,0% 
Ante Mortem Tooth Loss * Os-
teoporosis 
174 31,4% 381 68,6% 555 100,0% 
Ante Mortem Tooth Loss * In-
fectious disease 
400 72,1% 155 27,9% 555 100,0% 
Ante Mortem Tooth Loss * 
Congenital disease 
400 72,1% 155 27,9% 555 100,0% 
 
 
Ante Mortem Tooth Loss * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Ante Mortem Tooth Loss No AMTL 17 25 7 30 27 106 
AMTL 51 29 2 15 40 137 
Total 68 54 9 45 67 243 
 
 
Ante Mortem Tooth Loss * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Ante Mortem Tooth Loss No AMTL 50 62 31 33 70 21 0 2 269 
AMTL 0 0 0 0 46 70 19 2 137 
Total 50 62 31 33 116 91 19 4 406 
 
  




Ante Mortem Tooth Loss * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Ante Mortem Tooth Loss No AMTL 16 17 109 16 26 26 5 30 24 269 
AMTL 1 7 50 14 26 15 10 13 1 137 
Total 17 24 159 30 52 41 15 43 25 406 
 
 
Ante Mortem Tooth Loss * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Ante Mortem Tooth Loss No AMTL 189 80 269 
AMTL 79 58 137 
Total 268 138 406 
 
 
Ante Mortem Tooth Loss * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Ante Mortem Tooth Loss No AMTL 142 127 269 
AMTL 58 79 137 
Total 200 206 406 
 
  




Ante Mortem Tooth Loss * Claypipe wear Crosstabulation 
Count   
 
Claypipe wear 
Total No claypipe wear Claypipe wear 
Ante Mortem Tooth Loss No AMTL 261 6 267 
AMTL 118 13 131 
Total 379 19 398 
 
 
Ante Mortem Tooth Loss * Osteoarthritis Crosstabulation 




None to moderate 
osteoarthritis Severe 
Ante Mortem Tooth Loss No AMTL 251 6 257 
AMTL 93 40 133 
Total 344 46 390 
 
 
Ante Mortem Tooth Loss * Osteoarthritis Crosstabulation 








Ante Mortem Tooth Loss No AMTL 254 3 257 
AMTL 104 29 133 
Total 358 32 390 
 
  




Ante Mortem Tooth Loss * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 




Ante Mortem Tooth Loss No AMTL 228 14 242 
AMTL 57 66 123 
Total 285 80 365 
 
 
Ante Mortem Tooth Loss * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 
No, possible/slight 
or moderate Severe 
Ante Mortem Tooth Loss No AMTL 237 5 242 
AMTL 84 39 123 
Total 321 44 365 
 
 
Ante Mortem Tooth Loss * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Ante Mortem Tooth Loss No AMTL 60 8 68 
AMTL 68 39 107 
Total 128 47 175 
 
  




Ante Mortem Tooth Loss * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Ante Mortem Tooth Loss No AMTL 248 6 254 
AMTL 120 15 135 
Total 368 21 389 
 
 
Ante Mortem Tooth Loss * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Ante Mortem Tooth Loss No AMTL 245 18 263 
AMTL 102 35 137 
Total 347 53 400 
 
 
Ante Mortem Tooth Loss * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Ante Mortem Tooth Loss No AMTL 188 42 230 
AMTL 64 54 118 
Total 252 96 348 
 
 
Ante Mortem Tooth Loss * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Ante Mortem Tooth Loss No AMTL 214 2 216 
AMTL 112 7 119 
Total 326 9 335 





Ante Mortem Tooth Loss * Osteochondritis dissecans Crosstabulation 









Ante Mortem Tooth Loss No AMTL 249 9 258 
AMTL 123 13 136 
Total 372 22 394 
 
 
Ante Mortem Tooth Loss * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Ante Mortem Tooth Loss No AMTL 239 30 269 
AMTL 109 23 132 
Total 348 53 401 
 
 
Ante Mortem Tooth Loss * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Ante Mortem Tooth Loss No AMTL 180 15 195 
AMTL 113 6 119 
Total 293 21 314 
 
  




Ante Mortem Tooth Loss * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Ante Mortem Tooth Loss No AMTL 183 73 256 
AMTL 132 3 135 
Total 315 76 391 
 
 
Ante Mortem Tooth Loss * Osteoporosis Crosstabulation 








Ante Mortem Tooth Loss No AMTL 68 3 71 
AMTL 87 16 103 
Total 155 19 174 
 
 
Ante Mortem Tooth Loss * Infectious disease Crosstabulation 








Ante Mortem Tooth Loss No AMTL 249 14 263 
AMTL 123 14 137 
Total 372 28 400 
 
  




Ante Mortem Tooth Loss * Congenital disease Crosstabulation 








Ante Mortem Tooth Loss No AMTL 255 8 263 
AMTL 127 10 137 
Total 382 18 400 
 
  





Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Claypipe wear * Sex 
estimations 
247 44,5% 308 55,5% 555 100,0% 
Claypipe wear * Age at death 427 76,9% 128 23,1% 555 100,0% 
Claypipe wear * Excavation site 427 76,9% 128 23,1% 555 100,0% 
Claypipe wear * Coastal and 
inland sites 
427 76,9% 128 23,1% 555 100,0% 
Claypipe wear * Sites period of 
use 
427 76,9% 128 23,1% 555 100,0% 
Claypipe wear * Osteoarthritis 400 72,1% 155 27,9% 555 100,0% 
Claypipe wear * Osteoarthritis 400 72,1% 155 27,9% 555 100,0% 
Claypipe wear * Vertebral joint 
disease 
376 67,7% 179 32,3% 555 100,0% 
Claypipe wear * Vertebral joint 
disease 
376 67,7% 179 32,3% 555 100,0% 
Claypipe wear * Vertebral 
spondylosis 
176 31,7% 379 68,3% 555 100,0% 
Claypipe wear * Enthesophyte 397 71,5% 158 28,5% 555 100,0% 
Claypipe wear * Trauma 411 74,1% 144 25,9% 555 100,0% 
Claypipe wear * Schmorl's 
nodes 
359 64,7% 196 35,3% 555 100,0% 
Claypipe wear * Spondylolysis 343 61,8% 212 38,2% 555 100,0% 
Claypipe wear * 
Osteochondritis dissecans 
405 73,0% 150 27,0% 555 100,0% 
Claypipe wear * Hypoplasia 425 76,6% 130 23,4% 555 100,0% 
Claypipe wear * Cribra orbitalia 315 56,8% 240 43,2% 555 100,0% 
Claypipe wear * Scurvy, rickets 
orosteomalacia 
399 71,9% 156 28,1% 555 100,0% 
Claypipe wear * Osteoporosis 174 31,4% 381 68,6% 555 100,0% 
Claypipe wear * Infectious 
disease 
411 74,1% 144 25,9% 555 100,0% 
Claypipe wear * Congenital 
disease 
411 74,1% 144 25,9% 555 100,0% 
 




Claypipe wear * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Claypipe wear No claypipe wear 65 53 12 42 56 228 
Claypipe wear 2 1 0 5 11 19 
Total 67 54 12 47 67 247 
 
 
Claypipe wear * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Claypipe wear No claypipe wear 56 71 32 33 109 80 19 8 408 
Claypipe wear 0 0 0 0 8 10 1 0 19 
Total 56 71 32 33 117 90 20 8 427 
 
 
Claypipe wear * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Claypipe wear No claypipe wear 17 26 160 33 48 37 12 44 31 408 
Claypipe wear 0 0 0 1 5 7 3 3 0 19 
Total 17 26 160 34 53 44 15 47 31 427 
 
 
Claypipe wear * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Claypipe wear No claypipe wear 272 136 408 
Claypipe wear 10 9 19 
Total 282 145 427 
 




Claypipe wear * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Claypipe wear No claypipe wear 203 205 408 
Claypipe wear 0 19 19 
Total 203 224 427 
 
 
Claypipe wear * Osteoarthritis Crosstabulation 




None to moderate 
osteoarthritis Severe 
Claypipe wear No claypipe wear 343 38 381 
Claypipe wear 13 6 19 
Total 356 44 400 
 
 
Claypipe wear * Osteoarthritis Crosstabulation 








Claypipe wear No claypipe wear 355 26 381 
Claypipe wear 14 5 19 
Total 369 31 400 
 
  




Claypipe wear * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 




Claypipe wear No claypipe wear 287 71 358 
Claypipe wear 8 10 18 
Total 295 81 376 
 
 
Claypipe wear * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 
No, possible/slight 
or moderate Severe 
Claypipe wear No claypipe wear 319 39 358 
Claypipe wear 13 5 18 
Total 332 44 376 
 
 
Claypipe wear * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Claypipe wear No claypipe wear 116 46 162 
Claypipe wear 12 2 14 
Total 128 48 176 
 
  




Claypipe wear * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Claypipe wear No claypipe wear 360 18 378 
Claypipe wear 15 4 19 
Total 375 22 397 
 
 
Claypipe wear * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Claypipe wear No claypipe wear 349 43 392 
Claypipe wear 12 7 19 
Total 361 50 411 
 
 
Claypipe wear * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Claypipe wear No claypipe wear 253 89 342 
Claypipe wear 10 7 17 
Total 263 96 359 
 
 
Claypipe wear * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Claypipe wear No claypipe wear 320 7 327 
Claypipe wear 14 2 16 
Total 334 9 343 





Claypipe wear * Osteochondritis dissecans Crosstabulation 









Claypipe wear No claypipe wear 367 19 386 
Claypipe wear 16 3 19 
Total 383 22 405 
 
 
Claypipe wear * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Claypipe wear No claypipe wear 353 53 406 
Claypipe wear 18 1 19 
Total 371 54 425 
 
 
Claypipe wear * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Claypipe wear No claypipe wear 281 19 300 
Claypipe wear 13 2 15 
Total 294 21 315 
 
  




Claypipe wear * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Claypipe wear No claypipe wear 302 78 380 
Claypipe wear 18 1 19 
Total 320 79 399 
 
 
Claypipe wear * Osteoporosis Crosstabulation 








Claypipe wear No claypipe wear 142 17 159 
Claypipe wear 14 1 15 
Total 156 18 174 
 
 
Claypipe wear * Infectious disease Crosstabulation 








Claypipe wear No claypipe wear 367 25 392 
Claypipe wear 16 3 19 
Total 383 28 411 
 
  





Claypipe wear * Congenital disease Crosstabulation 








Claypipe wear No claypipe wear 377 15 392 
Claypipe wear 17 2 19 









Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Osteoarthritis * Sex estimations 313 56,4% 242 43,6% 555 100,0% 
Osteoarthritis * Age at death 518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Excavation site 518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Coastal and 
inland sites 
518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Sites period of 
use 
518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Osteoarthritis 518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Vertebral joint 
disease 
432 77,8% 123 22,2% 555 100,0% 
Osteoarthritis * Vertebral joint 
disease 
432 77,8% 123 22,2% 555 100,0% 
Osteoarthritis * Vertebral 
spondylosis 
205 36,9% 350 63,1% 555 100,0% 
Osteoarthritis * Enthesophyte 498 89,7% 57 10,3% 555 100,0% 
Osteoarthritis * Trauma 516 93,0% 39 7,0% 555 100,0% 
Osteoarthritis * Schmorl's 
nodes 
415 74,8% 140 25,2% 555 100,0% 
Osteoarthritis * Spondylolysis 400 72,1% 155 27,9% 555 100,0% 
Osteoarthritis * Osteochondritis 
dissecans 
516 93,0% 39 7,0% 555 100,0% 
Osteoarthritis * Hypoplasia 400 72,1% 155 27,9% 555 100,0% 
Osteoarthritis * Cribra orbitalia 323 58,2% 232 41,8% 555 100,0% 
Osteoarthritis * Scurvy, rickets 
orosteomalacia 
485 87,4% 70 12,6% 555 100,0% 
Osteoarthritis * Osteoporosis 201 36,2% 354 63,8% 555 100,0% 
Osteoarthritis * Infectious 
disease 
515 92,8% 40 7,2% 555 100,0% 
Osteoarthritis * Congenital 
disease 
516 93,0% 39 7,0% 555 100,0% 
 
  




Osteoarthritis * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Osteoarthritis None to moderate osteoarthritis 61 51 33 51 62 258 
Severe 18 11 1 6 19 55 
Total 79 62 34 57 81 313 
 
 
Osteoarthritis * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Osteoarthritis None to moderate osteoarthritis 61 72 38 41 120 74 12 44 462 
Severe 0 0 0 0 13 28 10 5 56 
Total 61 72 38 41 133 102 22 49 518 
 
 
Osteoarthritis * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Osteoarthritis None to moderate osteoarthritis 12 36 180 62 46 40 18 40 28 462 
Severe 2 0 14 10 8 10 6 6 0 56 
Total 14 36 194 72 54 50 24 46 28 518 
 
 
Osteoarthritis * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Osteoarthritis None to moderate osteoarthritis 288 174 462 
Severe 30 26 56 
Total 318 200 518 
 




Osteoarthritis * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Osteoarthritis None to moderate osteoarthritis 228 234 462 
Severe 16 40 56 
Total 244 274 518 
 
 
Osteoarthritis * Osteoarthritis Crosstabulation 








Osteoarthritis None to moderate osteoarthritis 462 0 462 
Severe 18 38 56 
Total 480 38 518 
 
 
Osteoarthritis * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 




Osteoarthritis None to moderate osteoarthritis 329 51 380 
Severe 9 43 52 
Total 338 94 432 
 
  




Osteoarthritis * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 
No, possible/slight 
or moderate Severe 
Osteoarthritis None to moderate osteoarthritis 356 24 380 
Severe 27 25 52 
Total 383 49 432 
 
 
Osteoarthritis * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Osteoarthritis None to moderate osteoarthritis 130 32 162 
Severe 20 23 43 
Total 150 55 205 
 
 
Osteoarthritis * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Osteoarthritis None to moderate osteoarthritis 424 18 442 
Severe 45 11 56 
Total 469 29 498 
 
 
Osteoarthritis * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Osteoarthritis None to moderate osteoarthritis 414 46 460 
Severe 43 13 56 
Total 457 59 516 





Osteoarthritis * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Osteoarthritis None to moderate osteoarthritis 281 85 366 
Severe 23 26 49 
Total 304 111 415 
 
 
Osteoarthritis * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Osteoarthritis None to moderate osteoarthritis 342 11 353 
Severe 46 1 47 
Total 388 12 400 
 
 
Osteoarthritis * Osteochondritis dissecans Crosstabulation 









Osteoarthritis None to moderate osteoarthritis 441 19 460 
Severe 51 5 56 
Total 492 24 516 
 
  




Osteoarthritis * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Osteoarthritis None to moderate osteoarthritis 310 46 356 
Severe 38 6 44 
Total 348 52 400 
 
 
Osteoarthritis * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Osteoarthritis None to moderate osteoarthritis 265 17 282 
Severe 38 3 41 
Total 303 20 323 
 
 
Osteoarthritis * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Osteoarthritis None to moderate osteoarthritis 346 85 431 
Severe 51 3 54 
Total 397 88 485 
 
  




Osteoarthritis * Osteoporosis Crosstabulation 








Osteoarthritis None to moderate osteoarthritis 144 14 158 
Severe 36 7 43 
Total 180 21 201 
 
 
Osteoarthritis * Infectious disease Crosstabulation 








Osteoarthritis None to moderate osteoarthritis 431 28 459 
Severe 48 8 56 
Total 479 36 515 
 
 
Osteoarthritis * Congenital disease Crosstabulation 








Osteoarthritis None to moderate osteoarthritis 444 16 460 
Severe 52 4 56 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Osteoarthritis * Sex estimations 313 56,4% 242 43,6% 555 100,0% 
Osteoarthritis * Age at death 518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Excavation site 518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Coastal and 
inland sites 
518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Sites period of 
use 
518 93,3% 37 6,7% 555 100,0% 
Osteoarthritis * Vertebral joint 
disease 
432 77,8% 123 22,2% 555 100,0% 
Osteoarthritis * Vertebral joint 
disease 
432 77,8% 123 22,2% 555 100,0% 
Osteoarthritis * Vertebral 
spondylosis 
205 36,9% 350 63,1% 555 100,0% 
Osteoarthritis * Enthesophyte 498 89,7% 57 10,3% 555 100,0% 
Osteoarthritis * Trauma 516 93,0% 39 7,0% 555 100,0% 
Osteoarthritis * Schmorl's 
nodes 
415 74,8% 140 25,2% 555 100,0% 
Osteoarthritis * Spondylolysis 400 72,1% 155 27,9% 555 100,0% 
Osteoarthritis * Osteochondritis 
dissecans 
516 93,0% 39 7,0% 555 100,0% 
Osteoarthritis * Hypoplasia 400 72,1% 155 27,9% 555 100,0% 
Osteoarthritis * Cribra orbitalia 323 58,2% 232 41,8% 555 100,0% 
Osteoarthritis * Scurvy, rickets 
orosteomalacia 
485 87,4% 70 12,6% 555 100,0% 
Osteoarthritis * Osteoporosis 201 36,2% 354 63,8% 555 100,0% 
Osteoarthritis * Infectious 
disease 
515 92,8% 40 7,2% 555 100,0% 
Osteoarthritis * Congenital 
disease 
516 93,0% 39 7,0% 555 100,0% 
 
  




Osteoarthritis * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Osteoarthritis No, possible or slight 65 55 34 53 68 275 
Moderate or severe 14 7 0 4 13 38 
Total 79 62 34 57 81 313 
 
 
Osteoarthritis * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Osteoarthritis No, possible or slight 61 72 38 41 123 82 15 48 480 
Moderate or severe 0 0 0 0 10 20 7 1 38 
Total 61 72 38 41 133 102 22 49 518 
 
 
Osteoarthritis * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Osteoarthritis No, possible or slight 14 36 183 68 47 41 20 43 28 480 
Moderate or severe 0 0 11 4 7 9 4 3 0 38 
Total 14 36 194 72 54 50 24 46 28 518 
 
 
Osteoarthritis * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Osteoarthritis No, possible or slight 295 185 480 
Moderate or severe 23 15 38 
Total 318 200 518 
 




Osteoarthritis * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Osteoarthritis No, possible or slight 233 247 480 
Moderate or severe 11 27 38 
Total 244 274 518 
 
 
Osteoarthritis * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 




Osteoarthritis No, possible or slight 332 63 395 
Moderate or severe 6 31 37 
Total 338 94 432 
 
 
Osteoarthritis * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 
No, possible/slight 
or moderate Severe 
Osteoarthritis No, possible or slight 365 30 395 
Moderate or severe 18 19 37 
Total 383 49 432 
 
  




Osteoarthritis * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Osteoarthritis No, possible or slight 134 38 172 
Moderate or severe 16 17 33 
Total 150 55 205 
 
 
Osteoarthritis * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Osteoarthritis No, possible or slight 438 22 460 
Moderate or severe 31 7 38 
Total 469 29 498 
 
 
Osteoarthritis * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Osteoarthritis No, possible or slight 429 49 478 
Moderate or severe 28 10 38 
Total 457 59 516 
 
 
Osteoarthritis * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Osteoarthritis No, possible or slight 288 93 381 
Moderate or severe 16 18 34 
Total 304 111 415 





Osteoarthritis * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Osteoarthritis No, possible or slight 356 11 367 
Moderate or severe 32 1 33 
Total 388 12 400 
 
 
Osteoarthritis * Osteochondritis dissecans Crosstabulation 









Osteoarthritis No, possible or slight 459 19 478 
Moderate or severe 33 5 38 
Total 492 24 516 
 
 
Osteoarthritis * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Osteoarthritis No, possible or slight 323 47 370 
Moderate or severe 25 5 30 
Total 348 52 400 
 
  




Osteoarthritis * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Osteoarthritis No, possible or slight 276 18 294 
Moderate or severe 27 2 29 
Total 303 20 323 
 
 
Osteoarthritis * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Osteoarthritis No, possible or slight 363 85 448 
Moderate or severe 34 3 37 
Total 397 88 485 
 
 
Osteoarthritis * Osteoporosis Crosstabulation 








Osteoarthritis No, possible or slight 154 15 169 
Moderate or severe 26 6 32 
Total 180 21 201 
 
  




Osteoarthritis * Infectious disease Crosstabulation 








Osteoarthritis No, possible or slight 445 32 477 
Moderate or severe 34 4 38 
Total 479 36 515 
 
 
Osteoarthritis * Congenital disease Crosstabulation 








Osteoarthritis No, possible or slight 462 16 478 
Moderate or severe 34 4 38 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Vertebral joint disease * Sex 
estimations 
261 47,0% 294 53,0% 555 100,0% 
Vertebral joint disease * Age at 
death 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * Exca-
vation site 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * 
Coastal and inland sites 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * Sites 
period of use 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * Verte-
bral joint disease 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * Verte-
bral spondylosis 
206 37,1% 349 62,9% 555 100,0% 
Vertebral joint disease * 
Enthesophyte 
427 76,9% 128 23,1% 555 100,0% 
Vertebral joint disease * 
Trauma 
438 78,9% 117 21,1% 555 100,0% 
Vertebral joint disease * 
Schmorl's nodes 
418 75,3% 137 24,7% 555 100,0% 
Vertebral joint disease * 
Spondylolysis 
401 72,3% 154 27,7% 555 100,0% 
Vertebral joint disease * Oste-
ochondritis dissecans 
434 78,2% 121 21,8% 555 100,0% 
Vertebral joint disease * 
Hypoplasia 
376 67,7% 179 32,3% 555 100,0% 
Vertebral joint disease * Cribra 
orbitalia 
314 56,6% 241 43,4% 555 100,0% 
Vertebral joint disease * Scurvy, 
rickets orosteomalacia 
423 76,2% 132 23,8% 555 100,0% 
Vertebral joint disease * 
Osteoporosis 
195 35,1% 360 64,9% 555 100,0% 
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Vertebral joint disease * Infec-
tious disease 
437 78,7% 118 21,3% 555 100,0% 
Vertebral joint disease * Con-
genital disease 
438 78,9% 117 21,1% 555 100,0% 
 
 
Vertebral joint disease * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Vertebral joint disease No, possible or slight 44 32 14 32 43 165 
Moderate or severe 34 18 1 12 31 96 
Total 78 50 15 44 74 261 
 
 
Vertebral joint disease * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Vertebral joint disease No, possible or slight 59 68 32 31 97 39 5 13 344 
Moderate or severe 0 0 0 0 24 55 15 2 96 
Total 59 68 32 31 121 94 20 15 440 
 
 
Vertebral joint disease * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Vertebral joint disease No, possible or slight 6 18 151 21 42 26 14 40 26 344 
Moderate or severe 5 4 36 13 9 18 7 4 0 96 
Total 11 22 187 34 51 44 21 44 26 440 
 
  




Vertebral joint disease * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Vertebral joint disease No, possible or slight 243 101 344 
Moderate or severe 58 38 96 
Total 301 139 440 
 
 
Vertebral joint disease * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Vertebral joint disease No, possible or slight 175 169 344 
Moderate or severe 45 51 96 
Total 220 220 440 
 
 
Vertebral joint disease * Vertebral joint disease Crosstabulation 
Count   
 
Vertebral joint disease 
Total 
No, possible/slight 
or moderate Severe 
Vertebral joint disease No, possible or slight 344 0 344 
Moderate or severe 46 50 96 
Total 390 50 440 
 
  




Vertebral joint disease * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Vertebral joint disease No, possible or slight 121 3 124 
Moderate or severe 29 53 82 
Total 150 56 206 
 
 
Vertebral joint disease * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Vertebral joint disease No, possible or slight 321 14 335 
Moderate or severe 81 11 92 
Total 402 25 427 
 
 
Vertebral joint disease * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Vertebral joint disease No, possible or slight 317 26 343 
Moderate or severe 67 28 95 
Total 384 54 438 
 
 
Vertebral joint disease * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Vertebral joint disease No, possible or slight 259 66 325 
Moderate or severe 47 46 93 
Total 306 112 418 





Vertebral joint disease * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Vertebral joint disease No, possible or slight 303 5 308 
Moderate or severe 86 7 93 
Total 389 12 401 
 
 
Vertebral joint disease * Osteochondritis dissecans Crosstabulation 









Vertebral joint disease No, possible or slight 327 12 339 
Moderate or severe 83 12 95 
Total 410 24 434 
 
 
Vertebral joint disease * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Vertebral joint disease No, possible or slight 263 33 296 
Moderate or severe 66 14 80 
Total 329 47 376 
 
  




Vertebral joint disease * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Vertebral joint disease No, possible or slight 224 17 241 
Moderate or severe 71 2 73 
Total 295 19 314 
 
 
Vertebral joint disease * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Vertebral joint disease No, possible or slight 249 82 331 
Moderate or severe 89 3 92 
Total 338 85 423 
 
 
Vertebral joint disease * Osteoporosis Crosstabulation 








Vertebral joint disease No, possible or slight 113 3 116 
Moderate or severe 61 18 79 
Total 174 21 195 
 
  




Vertebral joint disease * Infectious disease Crosstabulation 








Vertebral joint disease No, possible or slight 324 19 343 
Moderate or severe 84 10 94 
Total 408 29 437 
 
 
Vertebral joint disease * Congenital disease Crosstabulation 








Vertebral joint disease No, possible or slight 330 13 343 
Moderate or severe 89 6 95 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Vertebral joint disease * Sex 
estimations 
261 47,0% 294 53,0% 555 100,0% 
Vertebral joint disease * Age at 
death 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * Exca-
vation site 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * Coastal 
and inland sites 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * Sites 
period of use 
440 79,3% 115 20,7% 555 100,0% 
Vertebral joint disease * Verte-
bral spondylosis 
206 37,1% 349 62,9% 555 100,0% 
Vertebral joint disease * 
Enthesophyte 
427 76,9% 128 23,1% 555 100,0% 
Vertebral joint disease * 
Trauma 
438 78,9% 117 21,1% 555 100,0% 
Vertebral joint disease * 
Schmorl's nodes 
418 75,3% 137 24,7% 555 100,0% 
Vertebral joint disease * 
Spondylolysis 
401 72,3% 154 27,7% 555 100,0% 
Vertebral joint disease * Oste-
ochondritis dissecans 
434 78,2% 121 21,8% 555 100,0% 
Vertebral joint disease * 
Hypoplasia 
376 67,7% 179 32,3% 555 100,0% 
Vertebral joint disease * Cribra 
orbitalia 
314 56,6% 241 43,4% 555 100,0% 
Vertebral joint disease * Scurvy, 
rickets orosteomalacia 
423 76,2% 132 23,8% 555 100,0% 
Vertebral joint disease * 
Osteoporosis 
195 35,1% 360 64,9% 555 100,0% 
Vertebral joint disease * Infec-
tious disease 
437 78,7% 118 21,3% 555 100,0% 
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Vertebral joint disease * Con-
genital disease 
438 78,9% 117 21,1% 555 100,0% 
 
 
Vertebral joint disease * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Vertebral joint disease No, possible/slight or moderate 60 42 15 37 57 211 
Severe 18 8 0 7 17 50 
Total 78 50 15 44 74 261 
 
 
Vertebral joint disease * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Vertebral joint disease No, possible/slight or moderate 59 68 32 31 111 62 12 15 390 
Severe 0 0 0 0 10 32 8 0 50 
Total 59 68 32 31 121 94 20 15 440 
 
 
Vertebral joint disease * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Vertebral joint disease No, possible/slight or moderate 9 20 169 26 44 36 18 42 26 390 
Severe 2 2 18 8 7 8 3 2 0 50 
Total 11 22 187 34 51 44 21 44 26 440 
 
  




Vertebral joint disease * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Vertebral joint disease No, possible/slight or moderate 273 117 390 
Severe 28 22 50 
Total 301 139 440 
 
 
Vertebral joint disease * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Vertebral joint disease No, possible/slight or moderate 198 192 390 
Severe 22 28 50 
Total 220 220 440 
 
 
Vertebral joint disease * Vertebral spondylosis Crosstabulation 
Count   
 
Vertebral spondylosis 
Total No spondylosis Spondylosis 
Vertebral joint disease No, possible/slight or moderate 131 30 161 
Severe 19 26 45 
Total 150 56 206 
 
  




Vertebral joint disease * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Vertebral joint disease No, possible/slight or moderate 360 20 380 
Severe 42 5 47 
Total 402 25 427 
 
 
Vertebral joint disease * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Vertebral joint disease No, possible/slight or moderate 351 38 389 
Severe 33 16 49 
Total 384 54 438 
 
 
Vertebral joint disease * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Vertebral joint disease No, possible/slight or moderate 276 94 370 
Severe 30 18 48 
Total 306 112 418 
 
 
Vertebral joint disease * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Vertebral joint disease No, possible/slight or moderate 344 10 354 
Severe 45 2 47 
Total 389 12 401 





Vertebral joint disease * Osteochondritis dissecans Crosstabulation 








Vertebral joint disease No, possible/slight or moderate 367 18 385 
Severe 43 6 49 
Total 410 24 434 
 
 
Vertebral joint disease * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Vertebral joint disease No, possible/slight or moderate 292 39 331 
Severe 37 8 45 
Total 329 47 376 
 
 
Vertebral joint disease * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Vertebral joint disease No, possible/slight or moderate 255 18 273 
Severe 40 1 41 
Total 295 19 314 
 
  




Vertebral joint disease * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Vertebral joint disease No, possible/slight or moderate 291 84 375 
Severe 47 1 48 
Total 338 85 423 
 
 
Vertebral joint disease * Osteoporosis Crosstabulation 








Vertebral joint disease No, possible/slight or moderate 141 12 153 
Severe 33 9 42 
Total 174 21 195 
 
 
Vertebral joint disease * Infectious disease Crosstabulation 








Vertebral joint disease No, possible/slight or moderate 363 25 388 
Severe 45 4 49 
Total 408 29 437 
 
  




Vertebral joint disease * Congenital disease Crosstabulation 








Vertebral joint disease No, possible/slight or moderate 374 15 389 
Severe 45 4 49 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Vertebral spondylosis * Sex 
estimations 
207 37,3% 348 62,7% 555 100,0% 
Vertebral spondylosis * Age at 
death 
207 37,3% 348 62,7% 555 100,0% 
Vertebral spondylosis * 
Excavation site 
207 37,3% 348 62,7% 555 100,0% 
Vertebral spondylosis * Coastal 
and inland sites 
207 37,3% 348 62,7% 555 100,0% 
Vertebral spondylosis * Sites 
period of use 
207 37,3% 348 62,7% 555 100,0% 
Vertebral spondylosis * 
Enthesophyte 
206 37,1% 349 62,9% 555 100,0% 
Vertebral spondylosis * Trauma 207 37,3% 348 62,7% 555 100,0% 
Vertebral spondylosis * 
Schmorl's nodes 
204 36,8% 351 63,2% 555 100,0% 
Vertebral spondylosis * 
Spondylolysis 
203 36,6% 352 63,4% 555 100,0% 
Vertebral spondylosis * 
Osteochondritis dissecans 
207 37,3% 348 62,7% 555 100,0% 
Vertebral spondylosis * 
Hypoplasia 
176 31,7% 379 68,3% 555 100,0% 
Vertebral spondylosis * Cribra 
orbitalia 
151 27,2% 404 72,8% 555 100,0% 
Vertebral spondylosis * Scurvy, 
rickets orosteomalacia 
201 36,2% 354 63,8% 555 100,0% 
Vertebral spondylosis * 
Osteoporosis 
180 32,4% 375 67,6% 555 100,0% 
Vertebral spondylosis * 
Infectious disease 
206 37,1% 349 62,9% 555 100,0% 
Vertebral spondylosis * 
Congenital disease 
207 37,3% 348 62,7% 555 100,0% 
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Vertebral spondylosis * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Vertebral spondylosis No spondylosis 50 28 6 17 50 151 
Spondylosis 20 12 1 4 19 56 
Total 70 40 7 21 69 207 
 
 
Vertebral spondylosis * Age at death Crosstabulation 
Count   
 
Age at death 
Total Adultus Maturus Senilis Adult 
Vertebral spondylosis No spondylosis 95 49 2 5 151 
Spondylosis 11 30 13 2 56 
Total 106 79 15 7 207 
 
 
Vertebral spondylosis * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Vertebral spondylosis No spondylosis 2 8 64 10 27 13 11 14 2 151 
Spondylosis 1 3 31 7 4 10 0 0 0 56 
Total 3 11 95 17 31 23 11 14 2 207 
 
 
Vertebral spondylosis * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Vertebral spondylosis No spondylosis 93 58 151 
Spondylosis 41 15 56 
Total 134 73 207 
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Vertebral spondylosis * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Vertebral spondylosis No spondylosis 74 77 151 
Spondylosis 35 21 56 
Total 109 98 207 
 
 
Vertebral spondylosis * Enthesophyte Crosstabulation 
Count   
 
Enthesophyte 
Total No enthesophytes Enthesophytes 
Vertebral spondylosis No spondylosis 135 16 151 
Spondylosis 48 7 55 
Total 183 23 206 
 
 
Vertebral spondylosis * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Vertebral spondylosis No spondylosis 123 28 151 
Spondylosis 35 21 56 
Total 158 49 207 
 
  




Vertebral spondylosis * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Vertebral spondylosis No spondylosis 78 70 148 
Spondylosis 23 33 56 
Total 101 103 204 
 
 
Vertebral spondylosis * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Vertebral spondylosis No spondylosis 141 6 147 
Spondylosis 51 5 56 
Total 192 11 203 
 
 
Vertebral spondylosis * Osteochondritis dissecans Crosstabulation 








Vertebral spondylosis No spondylosis 138 13 151 
Spondylosis 48 8 56 
Total 186 21 207 
 
  




Vertebral spondylosis * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Vertebral spondylosis No spondylosis 105 23 128 
Spondylosis 41 7 48 
Total 146 30 176 
 
 
Vertebral spondylosis * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Vertebral spondylosis No spondylosis 97 8 105 
Spondylosis 46 0 46 
Total 143 8 151 
 
 
Vertebral spondylosis * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Vertebral spondylosis No spondylosis 143 5 148 
Spondylosis 51 2 53 
Total 194 7 201 
 
  




Vertebral spondylosis * Osteoporosis Crosstabulation 








Vertebral spondylosis No spondylosis 120 5 125 
Spondylosis 39 16 55 
Total 159 21 180 
 
 
Vertebral spondylosis * Infectious disease Crosstabulation 








Vertebral spondylosis No spondylosis 130 20 150 
Spondylosis 50 6 56 
Total 180 26 206 
 
 
Vertebral spondylosis * Congenital disease Crosstabulation 








Vertebral spondylosis No spondylosis 140 11 151 
Spondylosis 52 4 56 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Enthesophyte * Sex estimations 305 55,0% 250 45,0% 555 100,0% 
Enthesophyte * Age at death 504 90,8% 51 9,2% 555 100,0% 
Enthesophyte * Excavation site 504 90,8% 51 9,2% 555 100,0% 
Enthesophyte * Coastal and 
inland sites 
504 90,8% 51 9,2% 555 100,0% 
Enthesophyte * Sites period of 
use 
504 90,8% 51 9,2% 555 100,0% 
Enthesophyte * Trauma 504 90,8% 51 9,2% 555 100,0% 
Enthesophyte * Schmorl's 
nodes 
411 74,1% 144 25,9% 555 100,0% 
Enthesophyte * Spondylolysis 396 71,4% 159 28,6% 555 100,0% 
Enthesophyte * Osteochondritis 
dissecans 
502 90,5% 53 9,5% 555 100,0% 
Enthesophyte * Hypoplasia 397 71,5% 158 28,5% 555 100,0% 
Enthesophyte * Cribra orbitalia 325 58,6% 230 41,4% 555 100,0% 
Enthesophyte * Scurvy, rickets 
orosteomalacia 
480 86,5% 75 13,5% 555 100,0% 
Enthesophyte * Osteoporosis 202 36,4% 353 63,6% 555 100,0% 
Enthesophyte * Infectious 
disease 
503 90,6% 52 9,4% 555 100,0% 
Enthesophyte * Congenital 
disease 
504 90,8% 51 9,2% 555 100,0% 
 
 
Enthesophyte * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Enthesophyte No enthesophytes 76 60 24 50 67 277 
Enthesophytes 6 2 1 6 13 28 
Total 82 62 25 56 80 305 
 




Enthesophyte * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Enthesophyte No enthesophytes 61 68 37 41 121 88 20 39 475 
Enthesophytes 0 0 0 0 9 13 4 3 29 
Total 61 68 37 41 130 101 24 42 504 
 
 
Enthesophyte * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Enthesophyte No enthesophytes 12 35 188 54 49 44 22 43 28 475 
Enthesophytes 1 1 6 4 6 6 2 3 0 29 
Total 13 36 194 58 55 50 24 46 28 504 
 
 
Enthesophyte * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Enthesophyte No enthesophytes 303 172 475 
Enthesophytes 15 14 29 
Total 318 186 504 
 
  




Enthesophyte * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Enthesophyte No enthesophytes 235 240 475 
Enthesophytes 8 21 29 
Total 243 261 504 
 
 
Enthesophyte * Trauma Crosstabulation 
Count   
 
Trauma 
Total No trauma Trauma 
Enthesophyte No enthesophytes 422 53 475 
Enthesophytes 22 7 29 
Total 444 60 504 
 
 
Enthesophyte * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Enthesophyte No enthesophytes 291 96 387 
Enthesophytes 11 13 24 
Total 302 109 411 
 
  




Enthesophyte * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Enthesophyte No enthesophytes 361 11 372 
Enthesophytes 23 1 24 
Total 384 12 396 
 
 
Enthesophyte * Osteochondritis dissecans Crosstabulation 








Enthesophyte No enthesophytes 454 19 473 
Enthesophytes 24 5 29 
Total 478 24 502 
 
 
Enthesophyte * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Enthesophyte No enthesophytes 327 49 376 
Enthesophytes 17 4 21 
Total 344 53 397 
 
 
Enthesophyte * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Enthesophyte No enthesophytes 290 19 309 
Enthesophytes 15 1 16 
Total 305 20 325 





Enthesophyte * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Enthesophyte No enthesophytes 369 84 453 
Enthesophytes 26 1 27 
Total 395 85 480 
 
 
Enthesophyte * Osteoporosis Crosstabulation 








Enthesophyte No enthesophytes 162 19 181 
Enthesophytes 19 2 21 
Total 181 21 202 
 
 
Enthesophyte * Infectious disease Crosstabulation 








Enthesophyte No enthesophytes 443 31 474 
Enthesophytes 24 5 29 
Total 467 36 503 
 
  




Enthesophyte * Congenital disease Crosstabulation 








Enthesophyte No enthesophytes 456 19 475 
Enthesophytes 28 1 29 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Trauma * Sex estimations 322 58,0% 233 42,0% 555 100,0% 
Trauma * Age at death 532 95,9% 23 4,1% 555 100,0% 
Trauma * Excavation site 532 95,9% 23 4,1% 555 100,0% 
Trauma * Coastal and inland 
sites 
532 95,9% 23 4,1% 555 100,0% 
Trauma * Sites period of use 532 95,9% 23 4,1% 555 100,0% 
Trauma * Schmorl's nodes 418 75,3% 137 24,7% 555 100,0% 
Trauma * Spondylolysis 403 72,6% 152 27,4% 555 100,0% 
Trauma * Osteochondritis 
dissecans 
520 93,7% 35 6,3% 555 100,0% 
Trauma * Hypoplasia 411 74,1% 144 25,9% 555 100,0% 
Trauma * Cribra orbitalia 330 59,5% 225 40,5% 555 100,0% 
Trauma * Scurvy, rickets 
orosteomalacia 
496 89,4% 59 10,6% 555 100,0% 
Trauma * Osteoporosis 202 36,4% 353 63,6% 555 100,0% 
Trauma * Infectious disease 531 95,7% 24 4,3% 555 100,0% 
Trauma * Congenital disease 532 95,9% 23 4,1% 555 100,0% 
 
 
Trauma * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Trauma No trauma 68 59 35 46 56 264 
Trauma 14 6 0 13 25 58 
Total 82 65 35 59 81 322 
 
  




Trauma * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Trauma No trauma 61 73 39 42 117 76 13 51 472 
Trauma 1 0 0 0 18 28 11 2 60 
Total 62 73 39 42 135 104 24 53 532 
 
 
Trauma * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Trauma No trauma 16 36 167 71 44 42 23 46 27 472 
Trauma 1 4 27 3 11 9 1 2 2 60 
Total 17 40 194 74 55 51 24 48 29 532 
 
 
Trauma * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Trauma No trauma 282 190 472 
Trauma 40 20 60 
Total 322 210 532 
 
  




Trauma * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Trauma No trauma 219 253 472 
Trauma 32 28 60 
Total 251 281 532 
 
 
Trauma * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Trauma No trauma 283 82 365 
Trauma 24 29 53 
Total 307 111 418 
 
 
Trauma * Spondylolysis Crosstabulation 
Count   
 
Spondylolysis 
Total No spondylolysis Spondylolysis 
Trauma No trauma 340 8 348 
Trauma 51 4 55 
Total 391 12 403 
 
  




Trauma * Osteochondritis dissecans Crosstabulation 








Trauma No trauma 445 15 460 
Trauma 51 9 60 
Total 496 24 520 
 
 
Trauma * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Trauma No trauma 314 46 360 
Trauma 43 8 51 
Total 357 54 411 
 
 
Trauma * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Trauma No trauma 269 16 285 
Trauma 40 5 45 
Total 309 21 330 
 
  




Trauma * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Trauma No trauma 349 89 438 
Trauma 57 1 58 
Total 406 90 496 
 
 
Trauma * Osteoporosis Crosstabulation 








Trauma No trauma 139 9 148 
Trauma 42 12 54 
Total 181 21 202 
 
 
Trauma * Infectious disease Crosstabulation 








Trauma No trauma 442 30 472 
Trauma 53 6 59 
Total 495 36 531 
 
  




Trauma * Congenital disease Crosstabulation 








Trauma No trauma 455 17 472 
Trauma 57 3 60 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Spondylolysis * Sex estimations 248 44,7% 307 55,3% 555 100,0% 
Spondylolysis * Age at death 404 72,8% 151 27,2% 555 100,0% 
Spondylolysis * Excavation site 404 72,8% 151 27,2% 555 100,0% 
Spondylolysis * Coastal and 
inland sites 
404 72,8% 151 27,2% 555 100,0% 
Spondylolysis * Sites period of 
use 
404 72,8% 151 27,2% 555 100,0% 
Spondylolysis * Schmorl's 
nodes 
396 71,4% 159 28,6% 555 100,0% 
Spondylolysis * Osteochondritis 
dissecans 
402 72,4% 153 27,6% 555 100,0% 
Spondylolysis * Hypoplasia 342 61,6% 213 38,4% 555 100,0% 
Spondylolysis * Cribra orbitalia 287 51,7% 268 48,3% 555 100,0% 
Spondylolysis * Scurvy, rickets 
orosteomalacia 
390 70,3% 165 29,7% 555 100,0% 
Spondylolysis * Osteoporosis 193 34,8% 362 65,2% 555 100,0% 
Spondylolysis * Infectious 
disease 
402 72,4% 153 27,6% 555 100,0% 
Spondylolysis * Congenital 
disease 
403 72,6% 152 27,4% 555 100,0% 
 
 
Spondylolysis * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Spondylolysis No spondylolysis 72 44 15 39 67 237 
Spondylolysis 3 1 0 1 6 11 
Total 75 45 15 40 73 248 
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Spondylolysis * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Spondylolysis No spondylolysis 49 61 31 25 109 85 19 13 392 
Spondylolysis 0 0 0 1 6 5 0 0 12 
Total 49 61 31 26 115 90 19 13 404 
 
 
Spondylolysis * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Spondylolysis No spondylolysis 8 20 178 34 49 38 20 20 25 392 
Spondylolysis 0 0 7 0 1 3 1 0 0 12 
Total 8 20 185 34 50 41 21 20 25 404 
 
 
Spondylolysis * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Spondylolysis No spondylolysis 261 131 392 
Spondylolysis 10 2 12 
Total 271 133 404 
 
 
Spondylolysis * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Spondylolysis No spondylolysis 206 186 392 
Spondylolysis 7 5 12 
Total 213 191 404 





Spondylolysis * Schmorl's nodes Crosstabulation 





nodes Schmorl's nodes 
Spondylolysis No spondylolysis 281 103 384 
Spondylolysis 5 7 12 
Total 286 110 396 
 
 
Spondylolysis * Osteochondritis dissecans Crosstabulation 








Spondylolysis No spondylolysis 369 21 390 
Spondylolysis 9 3 12 
Total 378 24 402 
 
 
Spondylolysis * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Spondylolysis No spondylolysis 292 41 333 
Spondylolysis 7 2 9 
Total 299 43 342 
 
  




Spondylolysis * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Spondylolysis No spondylolysis 260 20 280 
Spondylolysis 7 0 7 
Total 267 20 287 
 
 
Spondylolysis * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Spondylolysis No spondylolysis 301 77 378 
Spondylolysis 12 0 12 
Total 313 77 390 
 
 
Spondylolysis * Osteoporosis Crosstabulation 








Spondylolysis No spondylolysis 164 18 182 
Spondylolysis 8 3 11 
Total 172 21 193 
 
  




Spondylolysis * Infectious disease Crosstabulation 








Spondylolysis No spondylolysis 362 28 390 
Spondylolysis 12 0 12 
Total 374 28 402 
 
 
Spondylolysis * Congenital disease Crosstabulation 








Spondylolysis No spondylolysis 374 17 391 
Spondylolysis 10 2 12 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Schmorl's nodes * Sex 
estimations 
247 44,5% 308 55,5% 555 100,0% 
Schmorl's nodes * Age at death 420 75,7% 135 24,3% 555 100,0% 
Schmorl's nodes * Excavation 
site 
420 75,7% 135 24,3% 555 100,0% 
Schmorl's nodes * Coastal and 
inland sites 
420 75,7% 135 24,3% 555 100,0% 
Schmorl's nodes * Sites period 
of use 
420 75,7% 135 24,3% 555 100,0% 
Schmorl's nodes * 
Osteochondritis dissecans 
416 75,0% 139 25,0% 555 100,0% 
Schmorl's nodes * Hypoplasia 358 64,5% 197 35,5% 555 100,0% 
Schmorl's nodes * Cribra 
orbitalia 
300 54,1% 255 45,9% 555 100,0% 
Schmorl's nodes * Scurvy, rick-
ets orosteomalacia 
405 73,0% 150 27,0% 555 100,0% 
Schmorl's nodes * Osteoporosis 193 34,8% 362 65,2% 555 100,0% 
Schmorl's nodes * Infectious 
disease 
417 75,1% 138 24,9% 555 100,0% 
Schmorl's nodes * Congenital 
disease 
418 75,3% 137 24,7% 555 100,0% 
 
 
Schmorl's nodes * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Schmorl's nodes No Schmorl's nodes 39 28 11 26 33 137 
Schmorl's nodes 36 19 4 11 40 110 
Total 75 47 15 37 73 247 
 




Schmorl's nodes * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Schmorl's nodes No Schmorl's nodes 56 69 32 22 68 42 10 9 308 
Schmorl's nodes 0 0 0 4 50 46 9 3 112 
Total 56 69 32 26 118 88 19 12 420 
 
 
Schmorl's nodes * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Schmorl's nodes No Schmorl's nodes 6 13 129 18 34 35 18 30 25 308 
Schmorl's nodes 3 6 56 15 16 9 3 3 1 112 
Total 9 19 185 33 50 44 21 33 26 420 
 
 
Schmorl's nodes * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Schmorl's nodes No Schmorl's nodes 219 89 308 
Schmorl's nodes 69 43 112 
Total 288 132 420 
 
  




Schmorl's nodes * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Schmorl's nodes No Schmorl's nodes 148 160 308 
Schmorl's nodes 65 47 112 
Total 213 207 420 
 
 
Schmorl's nodes * Osteochondritis dissecans Crosstabulation 








Schmorl's nodes No Schmorl's nodes 296 9 305 
Schmorl's nodes 96 15 111 
Total 392 24 416 
 
 
Schmorl's nodes * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Schmorl's nodes No Schmorl's nodes 230 32 262 
Schmorl's nodes 83 13 96 
Total 313 45 358 
 
  




Schmorl's nodes * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Schmorl's nodes No Schmorl's nodes 204 16 220 
Schmorl's nodes 77 3 80 
Total 281 19 300 
 
 
Schmorl's nodes * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Schmorl's nodes No Schmorl's nodes 220 80 300 
Schmorl's nodes 102 3 105 
Total 322 83 405 
 
 
Schmorl's nodes * Osteoporosis Crosstabulation 








Schmorl's nodes No Schmorl's nodes 91 8 99 
Schmorl's nodes 81 13 94 
Total 172 21 193 
 
  




Schmorl's nodes * Infectious disease Crosstabulation 








Schmorl's nodes No Schmorl's nodes 285 21 306 
Schmorl's nodes 104 7 111 
Total 389 28 417 
 
 
Schmorl's nodes * Congenital disease Crosstabulation 








Schmorl's nodes No Schmorl's nodes 297 10 307 
Schmorl's nodes 102 9 111 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Osteochondritis dissecans * Sex 
estimations 
318 57,3% 237 42,7% 555 100,0% 
Osteochondritis dissecans * 
Age at death 
522 94,1% 33 5,9% 555 100,0% 
Osteochondritis dissecans * 
Excavation site 
522 94,1% 33 5,9% 555 100,0% 
Osteochondritis dissecans * 
Coastal and inland sites 
522 94,1% 33 5,9% 555 100,0% 
Osteochondritis dissecans * 
Sites period of use 
522 94,1% 33 5,9% 555 100,0% 
Osteochondritis dissecans * 
Hypoplasia 
405 73,0% 150 27,0% 555 100,0% 
Osteochondritis dissecans * 
Cribra orbitalia 
327 58,9% 228 41,1% 555 100,0% 
Osteochondritis dissecans * 
Scurvy, rickets orosteomalacia 
488 87,9% 67 12,1% 555 100,0% 
Osteochondritis dissecans * 
Osteoporosis 
202 36,4% 353 63,6% 555 100,0% 
Osteochondritis dissecans * 
Infectious disease 
519 93,5% 36 6,5% 555 100,0% 
Osteochondritis dissecans * 
Congenital disease 
520 93,7% 35 6,3% 555 100,0% 
 
 
Osteochondritis dissecans * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Osteochondritis dissecans No osteochondritis dissecans 75 58 34 55 74 296 
Osteochondritis dissecans 7 5 0 3 7 22 
Total 82 63 34 58 81 318 
 




Osteochondritis dissecans * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Osteochondritis dissecans No osteochondritis dissecans 61 73 36 38 126 92 22 50 498 
Osteochondritis dissecans 0 0 1 2 7 12 2 0 24 
Total 61 73 37 40 133 104 24 50 522 
 
 
Osteochondritis dissecans * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Osteochondritis dissecans No osteochondritis dissecans 15 36 184 71 53 41 24 46 28 498 
Osteochondritis dissecans 0 0 10 1 2 10 0 1 0 24 
Total 15 36 194 72 55 51 24 47 28 522 
 
 
Osteochondritis dissecans * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Osteochondritis dissecans No osteochondritis dissecans 299 199 498 
Osteochondritis dissecans 21 3 24 
Total 320 202 522 
 
  




Osteochondritis dissecans * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Osteochondritis dissecans No osteochondritis dissecans 235 263 498 
Osteochondritis dissecans 10 14 24 
Total 245 277 522 
 
 
Osteochondritis dissecans * Hypoplasia Crosstabulation 
Count   
 
Hypoplasia 
Total No Hypoplasia Hypoplasia 
Osteochondritis dissecans No osteochondritis dissecans 335 48 383 
Osteochondritis dissecans 16 6 22 
Total 351 54 405 
 
 
Osteochondritis dissecans * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Osteochondritis dissecans No osteochondritis dissecans 289 19 308 
Osteochondritis dissecans 18 1 19 
Total 307 20 327 
 
  




Osteochondritis dissecans * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Osteochondritis dissecans No osteochondritis dissecans 376 88 464 
Osteochondritis dissecans 23 1 24 
Total 399 89 488 
 
 
Osteochondritis dissecans * Osteoporosis Crosstabulation 








Osteochondritis dissecans No osteochondritis dissecans 166 17 183 
Osteochondritis dissecans 15 4 19 
Total 181 21 202 
 
 
Osteochondritis dissecans * Infectious disease Crosstabulation 








Osteochondritis dissecans No osteochondritis dissecans 464 31 495 
Osteochondritis dissecans 19 5 24 
Total 483 36 519 
 
  




Osteochondritis dissecans * Congenital disease Crosstabulation 








Osteochondritis dissecans No osteochondritis dissecans 477 19 496 
Osteochondritis dissecans 23 1 24 
Total 500 20 520 
 
 
Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Hypoplasia * Sex estimations 246 44,3% 309 55,7% 555 100,0% 
Hypoplasia * Age at death 428 77,1% 127 22,9% 555 100,0% 
Hypoplasia * Excavation site 428 77,1% 127 22,9% 555 100,0% 
Hypoplasia * Coastal and inland 
sites 
428 77,1% 127 22,9% 555 100,0% 
Hypoplasia * Sites period of use 428 77,1% 127 22,9% 555 100,0% 
Hypoplasia * Cribra orbitalia 315 56,8% 240 43,2% 555 100,0% 
Hypoplasia * Scurvy, rickets 
orosteomalacia 
400 72,1% 155 27,9% 555 100,0% 
Hypoplasia * Osteoporosis 174 31,4% 381 68,6% 555 100,0% 
Hypoplasia * Infectious disease 411 74,1% 144 25,9% 555 100,0% 
Hypoplasia * Congenital 
disease 
411 74,1% 144 25,9% 555 100,0% 
 
 
Hypoplasia * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Hypoplasia No Hypoplasia 58 42 8 36 60 204 
Hypoplasia 10 11 4 10 7 42 
Total 68 53 12 46 67 246 





Hypoplasia * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Hypoplasia No Hypoplasia 57 67 27 29 94 78 16 6 374 
Hypoplasia 0 5 5 4 23 11 4 2 54 
Total 57 72 32 33 117 89 20 8 428 
 
 
Hypoplasia * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Hypoplasia No Hypoplasia 17 25 141 28 47 36 10 42 28 374 
Hypoplasia 1 1 20 5 6 8 5 5 3 54 
Total 18 26 161 33 53 44 15 47 31 428 
 
 
Hypoplasia * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Hypoplasia No Hypoplasia 247 127 374 
Hypoplasia 36 18 54 
Total 283 145 428 
 
  




Hypoplasia * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Hypoplasia No Hypoplasia 183 191 374 
Hypoplasia 22 32 54 
Total 205 223 428 
 
 
Hypoplasia * Cribra orbitalia Crosstabulation 
Count   
 
Cribra orbitalia 
Total No Cribra orbitalia Cribra orbitalia 
Hypoplasia No Hypoplasia 251 19 270 
Hypoplasia 43 2 45 
Total 294 21 315 
 
 
Hypoplasia * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Hypoplasia No Hypoplasia 275 74 349 
Hypoplasia 46 5 51 
Total 321 79 400 
 
  




Hypoplasia * Osteoporosis Crosstabulation 








Hypoplasia No Hypoplasia 133 13 146 
Hypoplasia 23 5 28 
Total 156 18 174 
 
 
Hypoplasia * Infectious disease Crosstabulation 








Hypoplasia No Hypoplasia 340 17 357 
Hypoplasia 43 11 54 
Total 383 28 411 
 
 
Hypoplasia * Congenital disease Crosstabulation 








Hypoplasia No Hypoplasia 343 14 357 
Hypoplasia 51 3 54 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Cribra orbitalia * Sex 
estimations 
188 33,9% 367 66,1% 555 100,0% 
Cribra orbitalia * Age at death 335 60,4% 220 39,6% 555 100,0% 
Cribra orbitalia * Excavation site 335 60,4% 220 39,6% 555 100,0% 
Cribra orbitalia * Coastal and 
inland sites 
335 60,4% 220 39,6% 555 100,0% 
Cribra orbitalia * Sites period of 
use 
335 60,4% 220 39,6% 555 100,0% 
Cribra orbitalia * Scurvy, rickets 
orosteomalacia 
325 58,6% 230 41,4% 555 100,0% 
Cribra orbitalia * Osteoporosis 146 26,3% 409 73,7% 555 100,0% 
Cribra orbitalia * Infectious 
disease 
330 59,5% 225 40,5% 555 100,0% 
Cribra orbitalia * Congenital 
disease 
330 59,5% 225 40,5% 555 100,0% 
 
 
Cribra orbitalia * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Cribra orbitalia No Cribra orbitalia 56 40 6 24 53 179 
Cribra orbitalia 4 2 0 2 1 9 
Total 60 42 6 26 54 188 
 
  




Cribra orbitalia * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Cribra orbitalia No Cribra orbitalia 44 54 20 23 84 66 19 4 314 
Cribra orbitalia 0 5 5 2 5 3 0 1 21 
Total 44 59 25 25 89 69 19 5 335 
 
 
Cribra orbitalia * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Cribra orbitalia No Cribra orbitalia 5 9 141 17 46 32 12 33 19 314 
Cribra orbitalia 1 0 10 2 4 3 1 0 0 21 
Total 6 9 151 19 50 35 13 33 19 335 
 
 
Cribra orbitalia * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Cribra orbitalia No Cribra orbitalia 225 89 314 
Cribra orbitalia 13 8 21 
Total 238 97 335 
 
  




Cribra orbitalia * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Cribra orbitalia No Cribra orbitalia 155 159 314 
Cribra orbitalia 11 10 21 
Total 166 169 335 
 
 
Cribra orbitalia * Scurvy, rickets orosteomalacia Crosstabulation 
Count   
 
Scurvy, rickets orosteomalacia 
Total 
No signs of scur-





Cribra orbitalia No Cribra orbitalia 237 67 304 
Cribra orbitalia 18 3 21 
Total 255 70 325 
 
 
Cribra orbitalia * Osteoporosis Crosstabulation 








Cribra orbitalia No Cribra orbitalia 119 19 138 
Cribra orbitalia 8 0 8 
Total 127 19 146 
 
  




Cribra orbitalia * Infectious disease Crosstabulation 








Cribra orbitalia No Cribra orbitalia 291 18 309 
Cribra orbitalia 18 3 21 
Total 309 21 330 
 
 
Cribra orbitalia * Congenital disease Crosstabulation 








Cribra orbitalia No Cribra orbitalia 293 16 309 
Cribra orbitalia 20 1 21 
Total 313 17 330 
 
  





Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Scurvy, rickets orosteomalacia * 
Sex estimations 
293 52,8% 262 47,2% 555 100,0% 
Scurvy, rickets orosteomalacia * 
Age at death 
497 89,5% 58 10,5% 555 100,0% 
Scurvy, rickets orosteomalacia * 
Excavation site 
497 89,5% 58 10,5% 555 100,0% 
Scurvy, rickets orosteomalacia * 
Coastal and inland sites 
497 89,5% 58 10,5% 555 100,0% 
Scurvy, rickets orosteomalacia * 
Sites period of use 
497 89,5% 58 10,5% 555 100,0% 
Scurvy, rickets orosteomalacia * 
Osteoporosis 
196 35,3% 359 64,7% 555 100,0% 
Scurvy, rickets orosteomalacia * 
Infectious disease 
495 89,2% 60 10,8% 555 100,0% 
Scurvy, rickets orosteomalacia * 
Congenital disease 
496 89,4% 59 10,6% 555 100,0% 
 
 
Scurvy, rickets orosteomalacia * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Scurvy, rickets orosteomalacia No signs of scurvy, rickets or 
osteomalacia 
78 59 20 53 73 283 
Possible scurvy, rickets or oste-
omalacia 
3 0 1 3 3 10 
Total 81 59 21 56 76 293 
 
  




Scurvy, rickets orosteomalacia * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Scurvy, rickets orosteomalacia No signs of scurvy, rickets or 
osteomalacia 
10 50 32 38 121 100 22 34 407 
Possible scurvy, rickets or oste-
omalacia 
50 22 6 4 5 0 2 1 90 
Total 60 72 38 42 126 100 24 35 497 
 
 
Scurvy, rickets orosteomalacia * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Scurvy, rickets orosteomalacia No signs of scurvy, rickets or 
osteomalacia 
13 34 170 50 40 26 21 40 13 407 
Possible scurvy, rickets or oste-
omalacia 
0 1 22 9 14 20 2 7 15 90 
Total 13 35 192 59 54 46 23 47 28 497 
 
 
Scurvy, rickets orosteomalacia * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Scurvy, rickets orosteomalacia No signs of scurvy, rickets or 
osteomalacia 
249 158 407 
Possible scurvy, rickets or oste-
omalacia 
64 26 90 
Total 313 184 497 
 
  




Scurvy, rickets orosteomalacia * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Scurvy, rickets orosteomalacia No signs of scurvy, rickets or 
osteomalacia 
217 190 407 
Possible scurvy, rickets or oste-
omalacia 
23 67 90 
Total 240 257 497 
 
 
Scurvy, rickets orosteomalacia * Osteoporosis Crosstabulation 








Scurvy, rickets orosteomalacia No signs of scurvy, rickets or 
osteomalacia 
168 21 189 
Possible scurvy, rickets or oste-
omalacia 
7 0 7 
Total 175 21 196 
 
 
Scurvy, rickets orosteomalacia * Infectious disease Crosstabulation 








Scurvy, rickets orosteomalacia No signs of scurvy, rickets or 
osteomalacia 
372 33 405 
Possible scurvy, rickets or oste-
omalacia 
89 1 90 
Total 461 34 495 
 




Scurvy, rickets orosteomalacia * Congenital disease Crosstabulation 








Scurvy, rickets orosteomalacia No signs of scurvy, rickets or 
osteomalacia 
390 16 406 
Possible scurvy, rickets or oste-
omalacia 
87 3 90 
Total 477 19 496 
 
 
Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Osteoporosis * Sex estimations 201 36,2% 354 63,8% 555 100,0% 
Osteoporosis * Age at death 202 36,4% 353 63,6% 555 100,0% 
Osteoporosis * Excavation site 202 36,4% 353 63,6% 555 100,0% 
Osteoporosis * Coastal and 
inland sites 
202 36,4% 353 63,6% 555 100,0% 
Osteoporosis * Sites period of 
use 
202 36,4% 353 63,6% 555 100,0% 
Osteoporosis * Infectious 
disease 
201 36,2% 354 63,8% 555 100,0% 
Osteoporosis * Congenital 
disease 
202 36,4% 353 63,6% 555 100,0% 
 
 
Osteoporosis * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Osteoporosis No osteoporotic fractures 58 28 3 27 64 180 
Osteoporotic fracture 7 3 0 3 8 21 
Total 65 31 3 30 72 201 





Osteoporosis * Age at death Crosstabulation 
Count   
 
Age at death 
Total Juvenilis Adultus Maturus Senilis Adult 
Osteoporosis No osteoporotic fractures 6 93 66 11 5 181 
Osteoporotic fracture 0 4 14 3 0 21 
Total 6 97 80 14 5 202 
 
 
Osteoporosis * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Osteoporosis No osteoporotic fractures 6 9 86 13 29 21 4 11 2 181 
Osteoporotic fracture 0 0 14 1 4 2 0 0 0 21 
Total 6 9 100 14 33 23 4 11 2 202 
 
 
Osteoporosis * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Osteoporosis No osteoporotic fractures 120 61 181 
Osteoporotic fracture 16 5 21 
Total 136 66 202 
 
  




Osteoporosis * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Osteoporosis No osteoporotic fractures 101 80 181 
Osteoporotic fracture 14 7 21 
Total 115 87 202 
 
 
Osteoporosis * Infectious disease Crosstabulation 








Osteoporosis No osteoporotic fractures 161 19 180 
Osteoporotic fracture 17 4 21 
Total 178 23 201 
 
 
Osteoporosis * Congenital disease Crosstabulation 








Osteoporosis No osteoporotic fractures 167 14 181 
Osteoporotic fracture 20 1 21 










Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Infectious disease * Sex 
estimations 
321 57,8% 234 42,2% 555 100,0% 
Infectious disease * Age at 
death 
531 95,7% 24 4,3% 555 100,0% 
Infectious disease * Excavation 
site 
531 95,7% 24 4,3% 555 100,0% 
Infectious disease * Coastal and 
inland sites 
531 95,7% 24 4,3% 555 100,0% 
Infectious disease * Sites period 
of use 
531 95,7% 24 4,3% 555 100,0% 
Infectious disease * Congenital 
disease 
531 95,7% 24 4,3% 555 100,0% 
 
 
Infectious disease * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Infectious disease No infectious disease/periostitis 77 57 32 50 71 287 
Infectious disease/periostitis 4 8 3 9 10 34 
Total 81 65 35 59 81 321 
 
 
Infectious disease * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Infectious disease No infectious disease/periostitis 62 73 39 41 118 93 23 46 495 
Infectious disease/periostitis 0 0 0 1 17 11 0 7 36 
Total 62 73 39 42 135 104 23 53 531 
 




Infectious disease * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Infectious disease No infectious disease/periostitis 15 36 188 70 52 41 22 44 27 495 
Infectious disease/periostitis 2 4 5 4 3 10 2 4 2 36 
Total 17 40 193 74 55 51 24 48 29 531 
 
 
Infectious disease * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Infectious disease No infectious disease/periostitis 300 195 495 
Infectious disease/periostitis 21 15 36 
Total 321 210 531 
 
 
Infectious disease * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Infectious disease No infectious disease/periostitis 239 256 495 
Infectious disease/periostitis 11 25 36 
Total 250 281 531 
 
  




Infectious disease * Congenital disease Crosstabulation 








Infectious disease No infectious disease/periostitis 477 18 495 
Infectious disease/periostitis 34 2 36 
Total 511 20 531 
 
 
Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Congenital disease * Sex 
estimations 
322 58,0% 233 42,0% 555 100,0% 
Congenital disease * Age at 
death 
532 95,9% 23 4,1% 555 100,0% 
Congenital disease * Excavation 
site 
532 95,9% 23 4,1% 555 100,0% 
Congenital disease * Coastal 
and inland sites 
532 95,9% 23 4,1% 555 100,0% 
Congenital disease * Sites peri-
od of use 
532 95,9% 23 4,1% 555 100,0% 
 
 
Congenital disease * Sex estimations Crosstabulation 
Count   
 
Sex estimations 
Total F F? ? M? M 
Congenital disease No congenital malformation 81 64 35 57 70 307 
Congenital malformation 1 1 0 2 11 15 
Total 82 65 35 59 81 322 
 
  




Congenital disease * Age at death Crosstabulation 
Count   
 
Age at death 
Total Infant Infans I Infans II Juvenilis Adultus Maturus Senilis Adult 
Congenital disease No congenital malformation 62 73 36 40 126 99 23 53 512 
Congenital malformation 0 0 3 2 9 5 1 0 20 
Total 62 73 39 42 135 104 24 53 532 
 
 
Congenital disease * Excavation site Crosstabulation 
Count   
 
Excavation site 
Total Hollola Mikkeli Turku Pälkäne Renko Porvoo Lappeenranta Helsinki Hamina 
Congenital disease No congenital malformation 17 39 186 72 51 47 24 47 29 512 
Congenital malformation 0 1 8 2 4 4 0 1 0 20 
Total 17 40 194 74 55 51 24 48 29 532 
 
 
Congenital disease * Coastal and inland sites Crosstabulation 
Count   
 
Coastal and inland sites 
Total Coastal site Inland site 
Congenital disease No congenital malformation 309 203 512 
Congenital malformation 13 7 20 
Total 322 210 532 
 
  




Congenital disease * Sites period of use Crosstabulation 
Count   
 
Sites period of use 
Total 
Site used before 
1650's 
Site used until 
18th or 19th cen-
tury 
Congenital disease No congenital malformation 242 270 512 
Congenital malformation 9 11 20 
Total 251 281 532 
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Tooth location/FDI 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Buccal 0 0 0 5 5 19 8 3 0 0 0 5 9 16 7 2 0 0 0 2 1 2 0 0 0 0 0 2 2 2 1 2 0 0 93
Buccal radix 0 0 0 0 0 5 1 0 0 0 0 0 0 8 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2 1 20
Distal 1 0 0 0 0 3 1 2 1 0 1 0 0 1 0 0 5 4 1 0 0 0 0 1 2 2 1 3 1 0 0 3 0 0 33
Distal radix 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Labial 4 3 4 0 0 0 0 0 2 3 5 0 0 0 0 0 18 15 8 1 1 1 1 1 13 14 10 1 0 0 0 0 0 0 105
Labial radix 0 0 1 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 3 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 9
Lingual 0 0 0 0 0 2 2 2 0 0 1 0 0 1 2 0 16 16 13 5 2 2 4 4 16 16 17 9 3 5 3 4 0 0 145
Lingual radix 0 0 0 0 0 0 2 0 0 0 0 1 1 0 0 0 1 1 1 0 0 0 0 3 1 2 1 0 0 0 0 0 0 0 14
Mesial 1 0 0 1 0 2 1 0 1 0 1 0 0 0 0 0 5 5 4 0 0 0 0 1 4 2 3 1 2 0 0 1 0 0 35
Mesial radix 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 6
Occlusal 0 0 0 0 0 0 1 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
tot. 6 3 7 6 5 31 16 8 4 3 9 9 13 28 10 4 45 42 32 9 4 6 5 10 36 38 33 16 8 8 4 10 2 1 471
Table 1. Number of medium or considerable calculus locations on different dental surfaces of the teeth (teeth numbered by the FDI system). tot.=total
Tooth UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
True prevalence % 2,7 1,7 3,9 4,1 5,0 11,9 6,5 4,8 20,8 18,4 13,9 6,1 3,0 2,8 2,1 6,9 7,2
Table 2. True prevalence of medium or considerable calculus locations on different teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
F,F? 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
Mesial 1 3 3 2 1 2 2 1 2 17
Mesial radix 0
Distal 2 2 3 3 1 1 2 1 3 1 1 20
Distal radix 0
Labial 1 2 2 1 8 9 4 1 1 1 1 1 6 7 7 1 53
Labial radix 1 2 1 4
Lingual 1 1 1 9 9 5 4 2 1 3 2 10 9 9 7 3 2 2 2 82
Lingual radix 2 1 1 1 2 1 8
Buccal 2 2 12 4 2 1 3 9 11 3 3 1 1 1 2 1 1 1 60
Buccal radix 4 1 1 5 1 1 1 1 15
Occlusal 1 1 2
tot. 0 1 2 2 2 20 8 6 0 3 2 3 10 16 5 1 23 25 13 8 3 4 5 5 19 22 21 13 8 4 3 4 261
Table 3. Number of medium or considerable calculus locations on different dental surfaces of the teeth (teeth numbered by the FDI system)in females or possible females. tot.= total
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M,M? 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
Mesial 1 1 1 1 1 1 2 2 3 1 3 1 1 19
Mesial radix 1 1 1 1 1 1 6
Distal 1 1 1 1 1 1 2 1 1 1 2 13
Distal radix 1 1 1 1 1 1 6
Labial 4 2 3 2 2 3 6 6 5 5 6 5 49
Labial radix 1 1 1 1 4
Lingual 1 2 1 1 1 1 4 6 8 3 1 1 2 5 6 6 1 3 1 2 56
Lingual radix 1 1 1 1 2 6
Buccal 3 3 5 3 1 1 4 3 2 2 1 1 1 1 31
Buccal radix 1 3 1 1 6
Occlusal 0
tot. 6 2 6 4 3 9 7 2 4 2 6 5 4 10 5 3 15 16 21 6 0 2 1 5 14 13 12 2 0 4 1 6 196
Table 4. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system)in males or possible males. tot.= total
Calculus N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
F,F? 0 4 4 5 12 36 13 7 42 47 34 21 11 8 8 9 261
M,M? 10 4 12 9 7 19 12 5 29 29 33 8 0 6 2 11 196
Table 5. Number of medium or considerable calculus on different teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.=total, F,F?=female or possible female, M,M?=male or possible male
Teeth N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
F,F? 140 148 179 159 156 152 144 106 72 74 76 78 80 82 84 86 1816
M,M? 134 125 156 145 146 138 136 109 146 165 177 158 162 145 157 123 2322
Table 6. Number of teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.=total, F,F?=female or possible female, M,M?=male or possible male
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
F,F? 0,0 2,7 2,2 3,1 7,7 23,7 9,0 6,6 58,3 63,5 44,7 26,9 13,8 9,8 9,5 10,5 18,3
M,M? 7,5 3,2 7,7 6,2 4,8 13,8 8,8 4,6 19,9 17,6 18,6 5,1 0,0 4,1 1,3 8,9 8,3
Table 7. True prevalence of medium or considerable calculus on different teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.=total, F,F?=female or possible female, M,M?=male or possible male





Labial 1 2 2 2 3 1 1 12
Labial radix 0
Lingual 2 3 3 1 1 1 2 2 1 1 17
Lingual radix 0
Buccal 1 1 1 1 2 1 1 1 2 1 12
Buccal radix 0
Occlusal 0
tot. 0 0 0 1 0 1 0 0 0 1 0 1 1 2 0 0 4 5 5 2 1 1 1 1 6 3 2 1 0 0 0 0 2 1 42
Table 8. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system)in subadult individuals. tot.= total
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Young adult 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Mesial 1 1 1 2 2 1 2 2 2 1 1 16
Mesial radix 0
Distal 1 1 2 2 2 1 1 1 1 1 13
Distal radix 0
Labial 2 3 1 1 2 3 11 8 4 7 7 7 56
Labial radix 0
Lingual 1 1 9 9 6 3 1 1 2 2 9 7 10 4 1 2 1 2 71
Lingual radix 1 1 2
Buccal 1 2 9 3 3 7 9 4 2 1 1 2 1 1 1 47
Buccal radix 2 5 7
Occlusal 0
tot. 2 3 1 2 2 14 3 0 3 2 3 3 7 14 5 2 24 21 11 4 1 2 2 3 20 18 20 8 4 3 1 4 0 0 212
Table 9. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system)in young adult individuals. tot.= total
Mature adult 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Mesial 1 1 1 2 1 1 1 1 9
Mesial radix 1 1 1 1 1 5
Distal 1 1 2 1 1 1 1 1 2 11
Distal radix 1 1 1 1 1 5
Labial 2 4 1 1 3 2 13
Labial radix 1 1 1 3 1 7
Lingual 1 1 1 1 1 1 2 1 3 1 2 5 4 2 2 3 2 2 35
Lingual radix 2 1 1 1 2 1 1 1 10
Buccal 3 2 4 4 3 3 3 1 1 1 1 26
Buccal radix 3 1 3 1 1 1 10
Occlusal 1 1 1 1 1 5
tot. 4 0 7 3 2 9 9 7 1 0 4 4 4 10 5 2 4 1 12 1 1 1 0 4 4 9 8 2 4 5 3 6 0 0 136
Table 10. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system)in mature adult individuals. tot.= total
Senile adult 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Mesial 2 3 2 1 8
Mesial radix 1 1
Distal 2 2 1 1 6
Distal radix 1 1
Labial 3 4 3 1 1 1 1 1 2 2 1 1 21
Labial radix 1 1
Lingual 2 2 2 2 1 1 1 1 2 1 1 2 18
Lingual radix 1 1 2
Buccal 3 1 1 1 1 7
Buccal radix 0
Occlusal 0
tot. 0 0 0 0 0 3 0 0 0 0 1 1 1 1 1 0 10 13 7 3 2 2 2 2 4 5 3 4 0 0 0 0 0 0 65
Table 11. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system)in senile adult individuals. tot.= total
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Calculus N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 5 5 4 5 9 28 8 2 44 39 31 12 5 5 3 7 212
Old adult (mature/senile) 5 0 12 8 7 23 15 9 22 28 30 10 7 8 5 12 201
Table 12. Number of medium or considerable calculus on different teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.=total
Teeth N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 172 167 191 190 190 192 186 141 174 188 200 183 185 173 182 141 2855
Old adult (Mature+senile) 94 97 134 109 105 90 87 70 104 134 160 148 147 95 110 95 1779
Table 13. Number of  teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.=total
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 2,9 3,0 2,1 2,6 4,7 14,6 4,3 1,4 25,3 20,7 15,5 6,6 2,7 2,9 1,6 5,0 7,2
Old adult (mature/senile) 5,3 0,0 9,0 7,3 6,7 25,6 17,2 12,9 21,2 20,9 18,8 6,8 4,8 8,4 4,5 12,6 11,4
Table 14. True prevalence of medium or considerable calculus on different teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.=total












tot. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 5
Table 15. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system) at Kirkkailanmäki site in Hollola. tot.= total
Turku 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Mesial 1 1 1 1 1 5
Mesial radix 0
Distal 1 1 1 1 4
Distal radix 0
Labial 1 3 2 3 4 4 3 4 7 5 36
Labial radix 1 1
Lingual 1 6 5 4 1 1 1 2 2 7 8 5 1 1 2 47
Lingual radix 0
Buccal 2 2 7 1 1 3 3 6 1 1 2 1 1 1 1 1 1 2 1 38
Buccal radix 2 2
Occlusal 0
tot. 1 0 3 2 2 7 1 3 0 2 3 3 3 9 1 1 12 9 9 3 2 2 2 2 12 16 10 1 3 3 1 2 2 1 133
Table 16. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system) at Julin site in Turku. tot.= total
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Pälkäne 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Mesial 1 1 2
Mesial radix 0
Distal 1 1 2
Distal radix 0
Labial 4 2 2 1 9
Labial radix 1 1
Lingual 2 2 2 2 2 3 1 14
Lingual radix 1 1
Buccal 3 1 1 2 3 1 11
Buccal radix 0
Occlusal 0
tot. 0 0 0 0 0 3 1 0 0 0 1 1 2 3 1 0 6 7 2 0 0 0 0 0 4 3 4 2 0 0 0 0 0 0 40
Table 17. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system) at Ruin Church site in Pälkäne. tot.= total
Renko 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Mesial 1 1 2 2 1 1 2 1 11
Mesial radix 1 1 1 3
Distal 1 1 1 2 1 1 1 1 2 11
Distal radix 1 1 1 3
Labial 1 1 3 3 2 2 4 1 17
Labial radix 1 1
Lingual 1 1 1 4 5 3 3 2 3 5 4 1 2 2 2 39
Lingual radix 1 1 1 3 1 1 1 9
Buccal 2 2 4 3 2 3 2 1 1 1 1 1 23
Buccal radix 2 5 1 1 1 10
Occlusal 1 1 2
tot. 1 0 0 2 2 9 6 5 3 0 0 0 3 8 1 2 12 12 10 4 0 1 0 5 8 9 8 6 1 4 2 5 0 0 129
Table 18. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system) at Holy Jacob's Church site in Renko. tot.= total
Porvoo 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Mesial 1 1 2 2 2 1 1 1 1 1 1 14
Mesial radix 1 1 1 3
Distal 1 1 2 2 1 1 2 1 1 1 13
Distal radix 1 1 1 3
Labial 1 1 1 1 3 3 2 4 1 1 18
Labial radix 1 1 1 1 1 1 6
Lingual 1 1 1 2 2 3 2 1 2 2 1 2 20
Lingual radix 1 1 1 3
Buccal 1 1 1 1 1 1 6
Buccal radix 1 1 2
Occlusal 1 1 1 3
tot. 3 1 3 0 0 2 2 0 1 0 4 4 4 3 3 1 9 9 9 0 0 1 0 0 8 6 6 5 4 0 0 3 0 0 91
Table 19. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system) at Chatedral church site in Porvoo. tot.= total
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Lappeenranta 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 55 65 tot.
Mesial 1 1 2
Mesial radix 0
Distal 1 1 2
Distal radix 0
Labial 2 2 1 1 1 1 1 1 1 1 1 1 14
Labial radix 0
Lingual 1 1 1 1 1 1 1 1 1 2 1 1 1 1 15
Lingual radix 0
Buccal 2 2 1 5
Buccal radix 0
Occlusal 0
tot. 0 0 0 0 0 5 5 0 0 0 0 0 0 1 0 0 3 3 2 2 2 2 2 3 2 2 2 2 0 0 0 0 0 0 38
Table 20. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system) at Lappee church site in Lappeenranta. tot.= total





Labial 1 1 2
Labial radix 0
Lingual 1 1 1 1 1 1 6
Lingual radix 1 1
Buccal 1 1 1 1 3 3 10
Buccal radix 2 1 3
Occlusal 0
tot. 0 0 0 1 0 4 0 0 0 0 0 1 1 4 4 0 2 2 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 23
Table 21. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system) at Senate square site in Helsinki. tot.= total









Buccal 1 1 1 3
Buccal radix 0
Occlusal 0
tot. 1 2 1 1 1 1 1 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 12
Table 22. Number of medium or considerable calculus on different dental surfaces of the teeth (teeth numbered by the FDI system) at Rjazan regiment church site in Hamina. tot.= total
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Teeth N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's 177 167 195 180 171 234 198 110 195 213 228 192 204 267 240 147 3118
Sites that were used until 18th or 19th century 202 189 223 189 190 258 200 140 203 219 237 232 217 253 214 187 3353
Teeth N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 241 228 264 234 226 321 254 153 247 272 285 246 247 338 276 172 4004
Inland sites 138 128 154 135 135 171 144 97 151 160 180 178 174 182 178 162 2467
Table 23. Number of  teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.=total
Calculus N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's 1 2 6 5 5 16 2 4 25 26 20 4 5 6 4 4 135
Sites that were used until 18th or 19th century 9 4 10 10 13 43 24 8 56 54 45 21 7 8 5 16 333
Calculus N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 6 6 15 12 11 30 12 5 45 43 36 9 9 6 4 7 256
Inland sites 4 0 1 3 7 29 14 7 36 37 29 16 3 8 5 13 212
Table 24. Number of medium or considerable calculus on different teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.=total
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Sites used before 1650's 0,6 1,2 3,1 2,8 2,9 6,8 1,0 3,6 12,8 12,2 8,8 2,1 2,5 2,2 1,7 2,7 4,2
Sites used until 18th or 19th century 4,5 2,1 4,5 5,3 6,8 16,7 12,0 5,7 27,6 24,7 19,0 9,1 3,2 3,2 2,3 8,6 9,7
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Coastal sites 2,5 2,6 5,7 5,1 4,9 9,3 4,7 3,3 18,2 15,8 12,6 3,7 3,6 1,8 1,4 4,1 6,2
Inland sites 2,9 0,0 0,6 2,2 5,2 17,0 9,7 7,2 23,8 23,1 16,1 9,0 1,7 4,4 2,8 8,0 8,4
Table 24. True prevalence of medium or considerable calculus on different teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Appendix 10.2 CEJ-alveolar distance (mm) in different tooth types
Average CEJ-alveolar distance (mm) UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 ui1 ui2 uc um1 um2 li1 li2 lc lm1 lm2 Average
Total sites 3,0 3,1 3,2 3,5 3,2 4,5 3,4 3,4 3,6 3,8 3,8 3,9 3,4 3,6 3,2 2,9 3,2 2,7 1,7 1,7 1,5 2,5 2,5 1,7 1,7 1,3 2,9
Table 1. Average CEJ-alveolar distance in different tooth types (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Average CEJ-alveolar distance (mm) UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
F,F? 3,0 3,0 3,1 3,5 3,1 4,9 3,5 2,9 3,6 4,0 4,0 4,2 3,7 3,7 3,0 2,6 3,5
M,M? 3,4 3,5 3,6 3,8 3,6 5,2 3,8 3,8 4,1 4,1 3,8 4,1 3,7 4,3 3,9 3,1 3,9
Table 2. Average CEJ-alveolar distance in different tooth types (right and left side combined) in females and males. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Average CEJ-alveolar distance (mm) UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 ui1 ui2 uc um1 um2 li1 li2 lc lm1 lm2 Average
Infans I 0,0 3,2 2,7 1,6 1,6 1,4 2,6 2,4 1,7 1,6 1,2 1,8
Infans II 0,6 0,6 1,3 0,9 1,2 1,0 0,2 1,2 1,0 1,2 0,4 1,2 0,9 0,2 2,2 2,3 1,9 0,8 3,1 1,9 2,1 1,7 1,3
Juvenile 2,1 1,8 1,7 1,8 1,2 1,9 1,6 2,4 2,1 1,4 1,8 1,7 1,2 2,0 1,5 1,3 1,7
Young adult 2,7 3,0 2,8 3,2 2,8 4,3 3,3 3,0 3,4 3,5 3,2 3,4 2,9 3,5 3,1 2,3 3,1
Mature adult 4,8 4,5 4,7 5,0 4,9 7,2 5,5 5,3 5,6 5,5 5,7 5,7 5,5 6,6 5,4 4,7 5,4
Senile adult 5,5 4,8 5,0 5,5 5,2 7,8 6,0 6,5 6,3 6,0 6,0 6,0 5,9 7,5 5,8 5,2 5,9
Table 3. Average CEJ-alveolar distance in different tooth types (right and left side combined) in different age-at-death classes. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Average CEJ-alveolar distance (mm) UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Young adult 2,7 3,0 2,8 3,2 2,8 4,3 3,3 3,0 3,4 3,5 3,2 3,4 2,9 3,5 3,1 2,3 3,1
Old adult (mature/senile) 4,3 4,0 4,3 4,7 4,5 6,8 5,0 4,2 4,6 4,8 5,0 5,0 4,8 5,5 4,4 3,6 4,7
Table 4. Average CEJ-alveolar distance in different tooth types (right and left side combined) in different age-at-death classes. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Average CEJ-alveolar distance (mm) UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Sites used before 1650's 2,6 2,7 2,7 3,0 2,5 3,3 2,9 2,9 3,1 3,2 3,2 3,3 2,6 3,0 2,8 2,4 2,9
Sites used until 18th or 19th century 3,7 3,7 4,1 4,4 4,1 5,8 4,1 3,9 4,2 4,4 4,5 4,6 4,5 4,9 4,0 3,4 4,3
Average CEJ-alveolar distance (mm) UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Coastal sites 2,7 2,9 2,9 3,3 2,8 3,8 3,2 3,0 3,2 3,4 3,6 3,6 3,1 3,2 3,0 2,7 3,1
Inland sites 3,7 3,7 4,1 4,3 4,2 6,3 4,1 4,2 4,5 4,6 4,4 4,6 4,3 5,0 3,9 3,1 4,3
Table 5. Average CEJ-alveolar distance in different tooth types (right and left side combined) in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
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Dental surface /Tooth number (FDI) 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 51 53 55 62 64 65 71 72 73 74 75 81 82 83 84 85 16/17 37/38 26/27 13/23 M mand. Dentes M M max. 27/28 tot.
Buccal 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 3 2 0 0 0 1 0 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16
Buccal CEJ 0 0 0 0 0 0 3 1 1 0 1 0 0 0 2 2 0 0 0 1 0 0 3 5 1 0 1 0 0 3 6 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36
Buccal radix 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 2 1 1 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9
CEJ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
Distal 0 0 0 0 0 0 2 0 0 0 2 1 1 3 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14
Distal CEJ 1 1 1 2 1 2 6 0 0 0 2 2 3 4 11 0 1 2 0 4 1 1 1 0 0 3 0 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 54
Distal radix 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Grossgross 0 3 4 5 0 6 5 3 2 5 4 5 4 5 2 1 0 1 1 2 6 8 7 7 1 0 0 2 7 6 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 1 1 1 114
Labial 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Labial CEJ 2 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Lingual 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Lingual radix 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Mesial 0 2 0 0 1 2 1 3 0 1 0 2 1 5 2 0 0 1 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27
Mesial CEJ 1 0 2 3 2 2 5 9 1 1 0 0 2 6 2 11 2 0 1 0 3 1 2 1 0 1 0 1 0 4 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 66
Mesial radix 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Occlusal 1 2 1 0 1 11 10 9 0 0 0 2 2 10 12 11 1 1 0 0 3 7 24 24 1 1 0 0 1 7 12 10 0 1 3 1 2 2 1 1 1 2 3 0 1 1 3 2 1 1 0 0 0 0 0 0 0 190
tot. 6 9 9 10 6 23 33 26 5 8 9 12 13 35 33 27 6 6 4 9 13 22 44 40 4 5 1 5 11 25 26 23 1 1 4 1 2 2 1 1 1 2 4 0 1 1 3 2 2 1 1 1 1 2 1 1 1 546
Table 1. Number of dental caries on different dental surfaces of the teeth (teeth numbered by the FDI system). tot.=total
Tooth location 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 51 52 53 54 55 61 62 63 64 65 71 72 73 74 75 81 82 83 84 85
N teeth 187 172 205 184 180 249 207 126 189 182 208 185 183 246 191 124 194 212 233 206 203 248 208 151 195 223 233 207 201 259 221 140 73 84 83 108 105 77 77 85 97 104 68 79 83 111 122 72 86 91 119 127
True prevalence % 3,2 5,2 4,4 5,4 3,3 9,2 15,9 20,6 2,6 4,4 4,3 6,5 7,1 14,2 17,3 21,8 3,1 2,8 1,7 4,4 6,4 8,9 21,2 26,5 2,1 2,2 0,4 2,4 5,5 9,7 11,8 16,4 1,4 0,0 1,2 0,0 3,8 0,0 1,3 0,0 2,1 1,9 1,5 1,3 1,2 1,8 3,3 0,0 1,2 1,1 2,5 1,6
Table 2. Number of teeth and true prevalence of dental caries on different dental surfaces of the teeth (teeth numbered by the FDI system). tot.=total
UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Caries N 11 17 18 22 19 58 66 53 10 11 5 14 24 47 70 63 508
Teeth N 376 354 413 369 363 495 398 250 389 435 466 413 404 507 429 291 6352
True prevalence % 2,9 4,8 4,4 6,0 5,2 11,7 16,6 21,2 2,6 2,5 1,1 3,4 5,9 9,3 16,3 21,6 8,5
Table 3. Number of teeth, number of caries and true prevalence of caries on different teeth (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
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F,F? 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 44 45 46 47 48 16/17 26/27 C max. M max. Dentes tot.
Occlusal 2 2 1 7 4 4 1 1 8 6 6 1 1 1 3 9 9 1 1 5 5 5 83
Mesial 1 1 1 1 1 1 1 1 1 1 1 11
Mesial CEJ 1 1 1 3 1 1 4 5 1 1 2 1 2 5 1 1 2 2 1 1 1 38
Mesial radix 1 1 1 1 4
Distal 1 1 1 1 1 1 1 1 8
Distal CEJ 1 1 1 1 1 3 1 2 3 7 1 2 4 2 1 1 32
Distal radix 1 1
Labial 1 1
Labial CEJ 1 1 2
Lingual 1 1
Lingual radix 1 1 2
Buccal 1 1 1 4 1 1 2 1 12
Buccal CEJ 1 2 1 1 1 1 2 1 2 4 4 20
Buccal radix 2 2
Grossgross 2 2 5 4 3 3 1 4 3 3 3 1 1 1 1 3 3 3 6 1 1 5 3 2 2 1 1 1 69
tot. 7 8 5 9 3 13 19 14 4 7 5 8 6 17 18 15 4 6 2 5 6 9 20 18 3 4 3 6 10 14 13 1 1 1 1 1 286
Table 4. Number of caries on different dental surfaces of the teeth (teeth numbered by the FDI system)in females or possible females. tot.= total
M,M? 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 33 34 35 36 37 38 41 42 43 44 45 46 47 48 M mand. Dentes M 37/38 tot.
Occlusal 3 2 3 1 1 1 5 4 1 1 9 13 2 5 5 1 57
Mesial 1 1 3 1 1 2 2 1 1 13
Mesial CEJ 1 1 1 2 2 3 1 3 1 1 1 1 3 1 22
Mesial radix 1 1 1 3
Distal 1 1 2 1 1 6
Distal CEJ 1 2 2 1 4 2 2 1 1 1 2 19
Distal radix 1 1
Labial 1 1 1 3
Labial CEJ 1 1 1 1 4
Lingual 0
Lingual radix 0
Buccal 1 1 1 3
Buccal CEJ 1 1 1 3 3 1 1 2 2 15
Buccal radix 1 2 1 1 2 1 8
Grossgross 1 2 1 2 2 2 2 2 2 4 2 1 1 5 3 2 1 2 2 1 1 1 1 43
tot. 1 2 4 1 2 9 10 8 1 2 5 4 7 16 14 9 2 1 2 4 9 20 20 1 1 1 1 5 11 10 10 1 1 1 1 197
Table 5. Number of caries on different dental surfaces of the teeth (teeth numbered by the FDI system)in females or possible females. tot.= total
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True prevalence % 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 Average
F,F? 9,7 11,4 5,6 11,1 3,8 17,3 25,0 27,5 5,9 9,0 5,6 10,3 7,8 22,1 26,5 27,3 5,8 7,1 2,1 5,3 6,6 14,3 29,9 29,5 4,3 4,8 0,0 3,3 6,5 14,3 18,2 21,3 12,5
M,M? 1,5 3,1 5,1 1,4 2,9 12,7 14,1 14,3 1,4 3,3 6,4 5,5 9,2 23,9 21,5 17,0 2,7 0,0 1,1 2,6 4,9 12,5 26,0 30,3 1,4 1,2 1,1 1,3 6,2 15,1 12,5 17,5 8,7
Table 6. True prevalence of caries on different teeth (teeth numbered according to FDI system) in males and females. 
Teeth N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
F,F? 140 148 179 159 156 152 144 106 139 167 196 186 183 133 144 122 2454
M,M? 134 125 156 145 146 138 136 109 146 165 177 158 162 145 157 123 2322
Table 7. Number of teeth (right and left side combined) in males and females. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
F,F? 7,9 10,1 5,6 10,7 5,8 19,7 25,7 27,4 5,0 6,0 1,0 4,3 6,6 14,3 23,6 25,4 12,4
M,M? 1,5 3,2 5,8 3,4 6,2 18,1 17,6 15,6 2,1 0,6 1,1 1,9 5,6 13,8 19,1 24,4 8,7
Table 8. True prevalence of caries on different teeth (right and left side combined) in males and females. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Subadult 15 16 17 25 26 27 35 36 37 38 46 48 51 52 54 55 62 64 65 71 72 73 74 75 82 83 84 85 tot.
Occlusal 1 1 1 1 2 2 1 3 4 2 1 1 1 1 3 1 2 2 1 1 1 2 3 1 1 3 2 45
Mesial 1 1 2












Grossgross 1 1 1 3
CEJ 0
tot. 1 1 1 1 3 2 2 4 5 2 2 1 1 1 1 4 1 2 2 1 1 1 2 4 1 1 3 2 53
Table 9. Number of caries on different dental surfaces of the teeth (teeth numbered by the FDI system) in subadults. tot.= total
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Young adult 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 M mand. Dentes M 37/38 27/28 tot.
Occlusal 1 6 8 5 2 12 10 6 5 16 15 1 7 8 8 1 111
Mesial 2 1 2 1 1 1 1 2 1 1 1 14
Mesial CEJ 1 2 1 1 2 4 1 1 3 1 3 1 1 1 3 1 27
Mesial radix 0
Distal 1 1 1 1 4
Distal CEJ 1 2 1 2 4 1 1 1 6 1 1 1 2 1 1 26
Distal radix 0




Buccal 1 1 1 4 1 2 2 12
Buccal CEJ 1 1 1 1 1 1 1 2 4 2 15
Buccal radix 0
Grossgross 1 1 2 1 5 2 3 1 3 1 4 3 2 1 2 4 3 3 1 2 1 2 1 1 1 1 52
CEJ 0
tot. 2 4 5 5 3 16 18 15 2 5 2 8 5 21 19 9 3 1 0 2 2 12 25 20 2 3 0 1 3 15 16 15 1 1 1 1 1 264
Table 10. Number of caries on different dental surfaces of the teeth (teeth numbered by the FDI system) in subadults. tot.= total
Middle adult 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 26/27 C max. M max Dentes tot.
Occlusal 1 1 2 2 1 2 1 1 1 3 6 1 1 3 2 28
Mesial 1 1 1 1 1 1 1 1 8
Mesial CEJ 1 1 1 2 4 2 2 1 2 1 1 3 1 2 1 1 2 1 1 30
Mesial radix 1 1 1 3
Distal 2 1 1 2 1 1 8
Distal CEJ 1 1 1 1 3 2 2 1 3 1 1 1 18
Distal radix 1 1 2
Labial 1 1
Labial CEJ 2 1 1 4
Lingual 1 1 2
Lingual radix 1 1 2
Buccal 1 1 2
Buccal CEJ 2 1 1 1 2 2 4 1 2 3 19
Buccal radix 1 1 2 1 1 2 1 9
Grossgross 2 2 2 1 3 1 2 2 1 3 2 1 1 2 2 2 2 2 5 3 1 1 1 1 1 46
CEJ 0
tot. 5 4 4 3 1 3 10 7 2 3 5 4 9 11 8 8 2 3 2 5 6 7 12 16 1 3 1 4 6 6 10 7 1 1 1 1 182
Table 11. Number of caries on different dental surfaces of the teeth (teeth numbered by the FDI system) in mature adults. tot.= total
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Old adult 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 16/17 tot.
Occlusal 2 1 1 1 1 1 7
Mesial 1 1
Mesial CEJ 1 1 2 1 3 8
Mesial radix 1 1 2
Distal 0
Distal CEJ 1 1 1 1 1 1 1 1 8
Distal radix 0
Labial 0




Buccal CEJ 1 1 1 3
Buccal radix 0
Grossgross 1 1 1 1 1 1 1 1 8
CEJ 1 1
tot. 1 0 1 1 1 1 3 3 1 0 2 0 0 2 3 5 1 2 1 2 2 0 1 1 1 0 0 0 2 1 0 1 2 41
Table 12. Number of caries on different dental surfaces of the teeth (teeth numbered by the FDI system) in senile adults. tot.= total
Caries N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 4 9 7 13 8 37 37 24 5 4 0 3 5 27 41 35 259
Old (middle and old adult) 9 7 12 8 11 17 24 23 5 8 4 11 16 14 23 25 217
Table 13. Number of caries in different  teeth (right and left side combined) in young and old adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.= total
Teeth N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 172 167 191 190 190 192 186 141 174 188 200 183 185 173 182 141 2855
Old (middle and old adult) 94 97 134 109 105 90 87 70 104 134 160 148 147 95 110 95 1779
Table 14. Number of teeth (right and left side combined) in young and old adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.= total
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Young adult 2,3 5,4 3,7 6,8 4,2 19,3 19,9 17,0 2,9 2,1 0,0 1,6 2,7 15,6 22,5 24,8 9,4
Old (middle and old adult) 9,6 7,2 9,0 7,3 10,5 18,9 27,6 32,9 4,8 6,0 2,5 7,4 10,9 14,7 20,9 26,3 13,5
Table 15. True prevalence of caries in different teeth (right and left side combined) in young and old adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
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Caries N 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 51 53 55 62 64 65 71 72 73 74 75 82 83 84 85 16/17 37/38 tot
Hollola 0 0 0 0 0 3 1 1 0 0 0 0 1 1 2 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14
Mikkeli 0 0 0 0 0 0 1 2 0 0 0 0 0 1 1 3 0 0 0 0 0 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 15
Turku 1 1 2 3 3 4 12 13 0 1 1 4 5 11 9 7 0 1 0 2 8 11 19 12 0 0 0 0 5 4 9 7 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 161
Pälkäne 1 2 1 2 1 4 3 4 1 2 1 0 1 3 6 4 0 1 2 1 2 1 4 3 1 0 0 0 1 3 5 3 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 66
Renko 3 3 3 4 1 5 11 3 4 5 6 4 4 7 3 4 4 3 1 4 1 5 6 8 3 3 1 2 4 11 6 7 1 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 143
Porvoo 1 1 0 0 1 1 2 1 0 0 0 0 0 4 4 1 0 0 0 1 0 0 1 1 0 1 0 2 0 1 1 1 0 0 1 0 0 1 0 0 0 1 1 0 0 1 1 2 1 0 34
Lappeenranta 0 2 3 0 0 3 1 0 0 0 1 4 2 4 4 2 0 0 1 0 1 1 4 6 0 0 0 0 0 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43
Helsinki 0 0 0 1 0 3 2 2 0 0 0 0 0 4 3 4 1 1 0 1 1 2 8 7 0 0 0 1 1 2 3 3 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 65
Hamina 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Table 16. Number of caries on different  teeth (teeth numbered by the FDI system) from different excavation sites. tot.= total
Caries N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's 1 2 3 7 9 20 26 27 1 2 0 2 13 18 31 21 183
Sites that were used until 18th or 19th century 10 15 15 15 10 38 40 26 9 9 5 12 11 29 39 42 325
Caries N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 2 3 3 8 9 27 33 29 1 3 0 7 15 22 41 32 235
Inland sites 9 14 15 14 10 31 33 24 9 8 5 7 9 25 29 31 273
Table 17. Number of caries in different teeth (right and left side combined) in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.= total
Teeth N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's 177 168 194 181 172 235 197 110 192 222 235 192 207 267 241 146 3136
Sites that were used until 18th or 19th century 199 186 219 188 191 260 201 140 203 219 236 232 215 252 212 187 3340
Teeth N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 239 226 260 233 225 321 252 152 243 277 286 242 244 335 272 169 3976
Inland sites 137 128 153 136 138 174 146 98 152 164 185 182 178 184 181 164 2500
Table 17. Number of teeth (right and left side combined) from different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.= total
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Site used before 1650's 0,6 1,2 1,5 3,9 5,2 8,5 13,2 24,5 0,5 0,9 0,0 1,0 6,3 6,7 12,9 14,4 5,8
Sites that were used until 18th or 19th century 5,0 8,1 6,8 8,0 5,2 14,6 19,9 18,6 4,4 4,1 2,1 5,2 5,1 11,5 18,4 22,5 9,7
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Coastal sites 0,8 1,3 1,2 3,4 4,0 8,4 13,1 19,1 0,4 1,1 0,0 2,9 6,1 6,6 15,1 18,9 5,9
Inland sites 6,6 10,9 9,8 10,3 7,2 17,8 22,6 24,5 5,9 4,9 2,7 3,8 5,1 13,6 16,0 18,9 10,9
Table 17. True prevalence of caries in different teeth (right and left side combined) from different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, tot.= total
Appendix 10.4. Periodontal lesions true prevalence Page 1/5
Tooth location 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
Buccal 0 0 0 4 2 4 1 1 0 0 0 4 2 9 2 0 0 0 0 3 1 6 3 3 0 0 0 2 1 4 1 0 53
Distal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 2
Distobuccal 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
Distolingual 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
Labial 1 3 2 0 0 0 0 0 4 5 8 0 0 0 0 0 2 4 2 0 0 0 0 0 0 3 0 0 0 0 0 0 34
Lingual 0 0 0 0 0 1 0 0 0 0 0 1 0 4 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 10
Mesial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 2
Mesiobuccal 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Other 2 4 2 1 1 3 2 0 2 1 0 0 0 2 4 1 1 1 0 0 0 1 0 1 4 4 1 0 0 1 2 1 42
tot. 3 7 4 5 3 11 4 1 6 6 8 5 2 16 6 1 3 5 2 3 1 8 4 6 5 7 1 2 1 6 6 1 149
Table 1. Number of periapical lesions in different alveolar sites (FDI system)
Tooth location UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3
Periapical lesion N 9 13 12 10 5 27 10 2 8 12 3 5 2 14 10 7
Alveolar N 428 438 422 413 410 500 435 373 525 524 505 500 487 625 549 480
True prevalence % 2,1 3,0 2,8 2,4 1,2 5,4 2,3 0,5 1,5 2,3 0,6 1,0 0,4 2,2 1,8 1,5
Table 2. Number and true prevalence of periapical lesions and number of jaws studied and in different alveolar sites (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
F,F? 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
Mesial 1 1 2
Mesiobuccal 1 1
Distal 1 1 2
Labial 1 2 2 4 4 4 2 4 1 3 27
Lingual 1 1 1 1 1 5
Distolingual 0
Buccal 2 2 1 1 2 6 1 1 3 1 1 1 1 1 24
Distobuccal 1 1 2
Other 1 2 1 1 1 1 1 2 1 1 1 3 2 1 1 2 22
tot. 2 4 3 3 1 6 1 1 4 5 4 2 2 6 3 1 3 4 1 1 0 5 1 3 4 5 1 1 1 2 5 0 85
Table 3. Number of periapical lesions in different alveolar sites (FDI system) in females or possible females.
M,M? 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
Mesial 0
Mesiobuccal 1 1 2
Distal 0
Labial 1 1 4 1 7
Lingual 4 1 5
Distolingual 1 1
Buccal 2 2 2 1 3 4 1 2 1 2 2 2 1 3 1 29
Distobuccal 1 1
Other 1 1 1 2 1 2 1 2 1 1 1 1 15
tot. 1 2 1 2 2 5 3 0 2 1 4 3 0 10 3 0 0 0 1 2 1 2 3 3 1 1 0 1 0 4 1 1 60
Table 4. Number of periapical lesions in different alveolar sites (FDI system) in males or possible males.
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F,F? UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Periapical lesion N 6 9 7 5 3 12 4 2 7 9 2 2 1 7 6 3 85
Alveolar N 188 195 198 194 193 186 180 172 227 229 230 234 233 235 234 229 3357
true prevalence 3,2 4,6 3,5 2,6 1,6 6,5 2,2 1,2 3,1 3,9 0,9 0,9 0,4 3,0 2,6 1,3 2,6
Table 5. Number and true prevalence of periapical lesions and number of jaws studied and in different alveolar sites (right and left side combined)in females. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
M, M? UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Periapical lesion N 3 3 5 5 2 15 6 0 1 1 1 3 1 6 4 4 60
Alveolar N 159 161 163 165 167 164 158 157 188 191 189 192 191 195 192 188 2820
True prevalence % 1,9 1,9 3,1 3,0 1,2 9,1 3,8 0,0 0,5 0,5 0,5 1,6 0,5 3,1 2,1 2,1 2,2
Table 6. Number and true prevalence of periapical lesions and number of jaws studied and in different alveolar sites (right and left side combined)in males. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar









Other 1 1 1 3
tot. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 1 1 0 0 0 0 0 0 5
Table 7. Number of periapical lesions in different alveolar sites (FDI system) in juveniles.
Juvenile UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Periapical lesion N 0 0 0 0 0 0 0 0 2 1 0 0 0 2 0 0 5
Alveolar N 48 48 49 50 51 50 49 44 54 55 55 56 55 57 57 55 833
True prevalence % 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 3,7 1,8 0,0 0,0 0,0 3,5 0,0 0,0 0,6
Table 8. Number and true prevalence of periapical lesions and number of jaws studied and in different alveolar sites (right and left side combined)in juveniles. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Young adult 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
Mesial 1 1
Mesiobuccal 1 1 2
Distal 1 1
Labial 1 1 1 1 4
Lingual 1 1 1 3
Distolingual 1 1 2
Buccal 1 2 4 1 1 2 1 1 1 1 15
Distobuccal 0
Other 1 2 1 1 1 1 7
tot. 0 0 0 1 2 7 2 1 0 1 1 1 1 5 1 1 1 0 0 0 0 2 0 2 0 1 0 1 1 1 2 0 35
Table 9. Number of periapical lesions in different alveolar sites (FDI system) in young adults.
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Young adult UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Periapical lesion 0 1 1 2 3 12 3 2 1 1 0 1 1 3 2 2 35
Alveolar N 184 187 193 192 197 192 183 172 208 209 205 208 205 210 210 206 3161
True prevalence % 0,0 0,5 0,5 1,0 1,5 6,3 1,6 1,2 0,5 0,5 0,0 0,5 0,5 1,4 1,0 1,0 1,1
Table 10. Number and true prevalence of periapical lesions and number of jaws studied and in different alveolar sites (right and left side combined)in young adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar




Labial 1 1 3 2 6 3 3 1 20
Lingual 1 2 1 1 1 6
Distolingual 0
Buccal 3 2 7 1 2 1 1 2 1 20
Distobuccal 1 1
Other 1 2 1 1 1 1 2 2 1 1 2 1 1 1 1 1 20
tot. 1 3 2 4 1 3 1 0 5 2 6 2 0 9 3 0 0 3 3 2 1 1 1 2 3 2 1 1 0 3 2 1 68
Table 11. Number of periapical lesions in different alveolar sites (FDI system) in mature adults.
Mature adult UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Periapical lesion N 6 5 8 6 1 12 4 0 3 5 4 3 1 4 3 3 68
Alveolar N 124 129 129 130 130 129 125 124 159 162 163 167 166 167 163 160 2327
True prevalence % 4,8 3,9 6,2 4,6 0,8 9,3 3,2 0,0 1,9 3,1 2,5 1,8 0,6 2,4 1,8 1,9 3,0
Table 10. Number and true prevalence of periapical lesions and number of jaws studied and in different alveolar sites (right and left side combined)in middle adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar




Labial 1 1 2
Lingual 1 1 1 1 4
Distolingual 0
Buccal 1 2 2 2 7
Distobuccal 0
Other 1 1 1 1 1 1 1 1 8
tot. 2 2 1 0 0 1 0 0 0 3 0 0 0 1 2 0 0 1 0 0 0 2 2 2 1 1 0 0 0 0 0 0 21
Table 12. Number of periapical lesions in different alveolar sites (FDI system) in senile adults.
Senile adult UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Periapical lesion N 2 5 1 0 0 2 2 0 1 2 0 0 0 2 2 2 21
Alveolar N 26 26 26 24 22 20 19 19 31 32 34 33 35 35 35 35 452
True prevalence % 7,7 19,2 3,8 0,0 0,0 10,0 10,5 0,0 3,2 6,3 0,0 0,0 0,0 5,7 5,7 5,7 4,6
Table 13. Number and true prevalence of periapical lesions and number of jaws studied and in different alveolar sites (right and left side combined)in senile adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Appendix 10.4. Periodontal lesions true prevalence Page 4/5
alveolar N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 184 187 193 192 197 192 183 172 208 209 205 208 205 210 210 206 3161
Old adult (mature+senile) 150 155 155 154 152 149 144 143 190 194 197 200 201 202 198 195 2779
Table 14. Number of jaws studied and in different alveolar sites (right and left side combined)in young and old adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Periapical lesion N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 0 1 1 2 3 12 3 2 1 1 0 1 1 3 2 2 35
Old adult (mature+senile) 8 10 9 6 1 14 6 0 4 7 4 3 1 6 5 5 89
Table 15. Number of periapical lesions in different alveolar sites (right and left side combined)in young and old adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Periapical lesion true prevalence UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 0,0 0,5 0,5 1,0 1,5 6,3 1,6 1,2 0,5 0,5 0,0 0,5 0,5 1,4 1,0 1,0 1,1
Old adult (mature+senile) 5,3 6,5 5,8 3,9 0,7 9,4 4,2 0,0 2,1 3,6 2,0 1,5 0,5 3,0 2,5 2,6 3,3
Table 16. True prevalence of periapical lesions in different alveolar sites (right and left side combined)in young and old adults. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Alveolar N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's 221 228 211 206 203 240 208 174 287 289 270 262 254 320 286 251 3910
Site used until 18th or 19th century 207 210 211 207 207 260 227 199 231 234 235 243 240 289 260 242 3702
Alveolar N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 278 286 269 265 261 316 277 242 333 332 314 311 300 395 340 294 4813
Inland sites 150 152 153 148 149 184 158 131 185 191 191 194 194 214 206 199 2799
Table 17. Number of jaws studied in different alveolar sites (right and left side combined)in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Periapical lesion N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's 2 3 3 1 2 14 3 1 0 3 2 1 1 6 4 2 48
Site used until 18th or 19th century 7 9 9 9 3 13 7 1 0 8 1 4 1 8 6 5 91
Periapical lesion N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 3 4 6 4 1 17 6 1 0 4 2 3 1 7 4 2 65
Inland sites 6 8 6 6 4 10 4 1 0 7 1 2 1 7 6 5 74
Table 18. Number of periapical lesions in different alveolar sites (right and left side combined)in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
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True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's 0,9 1,3 1,4 0,5 1,0 5,8 1,4 0,6 0,0 1,0 0,7 0,4 0,4 1,9 1,4 0,8 19,6
Site used until 18th or 19th century 3,4 4,3 4,3 4,3 1,4 5,0 3,1 0,5 0,0 3,4 0,4 1,6 0,4 2,8 2,3 2,1 39,4
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 1,1 1,4 2,2 1,5 0,4 5,4 2,2 0,4 0,0 1,2 0,6 1,0 0,3 1,8 1,2 0,7 21,3
Inland sites 4,0 5,3 3,9 4,1 2,7 5,4 2,5 0,8 0,0 3,7 0,5 1,0 0,5 3,3 2,9 2,5 43,1
Table 19. True prevalence of periapical lesions in different alveolar sites (right and left side combined)in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
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UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 ui1 ui2 uc um1 um2 li1 li2 lc lm1 lm2 tot.
Alveolar N 428 438 422 413 410 500 435 373 525 524 505 500 487 625 549 480 126 132 154 162 164 178 187 198 211 215 9341
AMTL N 21 27 18 45 47 62 70 66 44 29 22 31 48 148 122 85 0 0 0 0 0 0 0 0 0 0 885
True prevalence % 4,9 6,2 4,3 10,9 11,5 12,4 16,1 17,7 8,4 5,5 4,4 6,2 9,9 23,7 22,2 17,7 0,0 0 0 0 0 0 0 0 0 0
Table 1. Number of alveoli, teeth lost ante mortem and true prevalence of AMTL in different alveolar sites (FDI system). Tot. =total
AMTL N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
tot. 21 27 18 45 47 62 70 66 44 29 22 31 48 148 122 85 885
Table 2. Number  of AMTL and in different alveolar sites (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Of which remodelling not complete UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
tot. 0 0 1 9 3 5 4 2 3 4 4 3 5 5 5 5 58
Table 2. Number  of AMTL and in different alveolar sites (right and left side combined) remodelling. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
AMTL N 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 Mand. tot.
F,F? 5 8 5 12 11 15 17 18 5 5 3 14 16 20 22 15 13 10 10 13 16 50 45 31 13 11 5 7 10 44 38 30 537
M,M? 6 6 6 11 12 15 15 14 5 7 3 5 7 11 14 15 6 3 3 5 10 27 19 13 7 4 3 4 10 23 19 11 1 320
Table 4. Number of Teeth lost ante mortem in different alveolar sites (FDI system) in males and females. Tot. =total
Of which remodelling not complete 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
F,F? 1 1 1 2 1 2 2 1 2 1 2 1 2 1 2 1 2 1 2 1 29
M,M? 1 4 1 1 2 1 1 1 1 1 1 1 1 1 1 2 1 3 1 26
Table 5. Number of Teeth lost ante mortem in different alveolar sites (FDI system) in males and females of which remodelling of the jaw is in progress. Tot. =total
AMTL N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
F,F? 10 13 8 26 27 35 39 33 26 21 15 20 26 94 83 61 537
M,M? 11 13 9 16 19 26 29 29 13 7 6 9 20 50 38 24 319
Table 6. Number  of AMTL and in different alveolar sites (right and left side combined) in females and males. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Alveolar N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
F,F? 188 195 198 194 193 186 180 172 227 229 230 234 233 235 234 229 3357
M,M? 159 161 163 165 167 164 158 157 188 191 189 192 191 195 192 188 2820
Table 7. Number  of jaws in different alveolar sites (right and left side combined) in females and males. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
F,F? 5,3 6,7 4,0 13,4 14,0 18,8 21,7 19,2 11,5 9,2 6,5 8,5 11,2 40,0 35,5 26,6 15,8
M,M? 6,9 8,1 5,5 9,7 11,4 15,9 18,4 18,5 6,9 3,7 3,2 4,7 10,5 25,6 19,8 12,8 11,3
Table 8. True prevalence of AMTL and in different alveolar sites (right and left side combined) in females and males. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Age at death 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 Mand. tot.
Young adult 1 2 1 3 2 3 5 4 1 1 3 3 6 4 1 1 2 3 5 22 17 6 3 19 12 7 1 138
Mature adult 7 9 8 15 17 22 23 24 6 9 4 14 16 22 16 23 15 10 9 11 15 42 33 25 14 11 6 7 12 35 31 23 534
Senile adult 3 3 2 5 4 4 4 5 3 3 2 5 4 6 4 3 6 2 2 5 7 13 14 10 8 5 3 5 6 14 15 12 187
Table 9. Number of Teeth lost ante mortem in different alveolar sites (FDI system) in different age-at-death classes. Tot. =total
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Of which remodelling not complete 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
Young adult 1 1 1 1 1 1 1 1 1 2 1 1 1 1 15
Mature adult 1 4 1 4 1 2 1 1 1 1 1 1 1 2 1 1 2 2 2 30
Senile adult 1 1 1 1 2 1 2 2 11
Table 10. Number of teeth lost ante mortem and jaw remodelling in different alveolar sites (FDI system) in different age-at-death classes. Tot. =total
AMTL N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 2 2 1 4 5 6 11 8 1 1 2 3 8 41 29 13 137
Mature adult 13 18 12 29 33 44 39 47 29 21 15 18 27 77 64 48 534
Senile adult 6 6 4 10 8 10 8 8 14 7 5 10 13 27 29 22 187
Old adult (Mature+Senile) 19 24 16 39 41 54 47 55 43 28 20 28 40 104 93 70 721
Table 11. Number  of AMTL and in different alveolar sites (right and left side combined) in different age-at-death classes. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Alveolar N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 184 187 193 192 197 192 183 172 208 209 205 208 205 210 210 206 3161
Old adult (mature+senile) 150 155 155 154 152 149 144 143 190 194 197 200 201 202 198 195 2779
Table 12. Number  of jaws in different alveolar sites (right and left side combined) in different age-at-death classes. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Young adult 1,1 1,1 0,5 2,1 2,5 3,1 6,0 4,7 0,5 0,5 1,0 1,4 3,9 19,5 13,8 6,3 4,3
Old adult (mature+senile) 12,7 15,5 10,3 25,3 27,0 36,2 32,6 38,5 22,6 14,4 10,2 14,0 19,9 51,5 47,0 35,9 25,8
Table 13. True prevalence  of AMTL and in different alveolar sites (right and left side combined) in different age-at-death classes. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Sites 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 Mand. tot.
Turku 5 4 5 6 8 12 13 11 3 4 4 6 11 11 10 9 11 7 7 8 10 24 22 15 9 5 2 5 6 21 17 11 302
Porvoo 2 3 1 5 3 7 6 6 2 2 2 3 3 6 7 2 2 2 3 5 10 10 8 2 2 2 2 3 9 9 5 134
Renko 3 3 6 5 6 7 10 1 1 7 3 5 9 7 2 1 3 14 11 8 3 1 1 1 4 11 10 10 153
Pälkäne 3 4 2 4 3 4 4 4 3 3 2 3 4 5 4 4 5 2 2 6 5 11 9 7 6 6 4 3 5 9 8 9 1 154
Hamina 1 1 2
Hollola 1 1 1 3
Lappeenranta 2 1 1 1 2 2 1 1 5 5 1 1 4 5 1 33
Mikkeli 1 2 2 5 3 2 6 3 1 25
Helsinki 1 3 2 2 2 2 1 2 2 3 3 4 4 2 2 2 1 3 9 4 2 2 2 1 2 8 5 4 80
tot. 11 15 11 24 23 31 33 34 10 12 7 21 24 31 37 32 22 13 13 19 27 79 64 43 22 16 9 12 21 69 58 42 1 886
Table 14. Number of Teeth lost ante mortem in different alveolar sites (FDI system) in different sites. Tot. =total
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Of which remodelling not complete 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 tot.
Turku 1 2 1 2 2 2 1 3 1 2 1 2 1 1 2 2 26
Porvoo 1 1 1 3
Renko 2 1 1 1 1 1 1 3 1 2 1 2 17




Mikkeli 1 1 2 4
Helsinki 0
tot. 0 0 1 5 1 2 1 0 0 0 0 4 2 3 3 2 2 1 3 1 2 1 1 3 1 3 1 2 3 4 4 2 58
Table 15. Number of Teeth lost ante mortem and jaw still remodelling in different alveolar sites (FDI system) in different sites. Tot. =total
Alveolar N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's (Hollola, Mikkeli, Turku)221 228 211 206 203 240 208 174 287 289 270 262 254 320 286 251 3910
Site used until 18th or 19th century 207 210 211 207 207 260 227 199 231 234 235 243 240 289 260 242 3702
Alveolar N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 278 286 269 265 261 316 277 242 333 332 314 311 300 395 340 294 4813
Inland sites 150 152 153 148 149 184 158 131 185 191 191 194 194 214 206 199 2799
Table 16. Number  of AMTL and in different alveolar sites (right and left side combined) in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
AMTL N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's (Hollola, Mikkeli, Turku)9 8 9 13 19 25 25 20 20 12 9 13 16 58 45 29 330
Site used until 18th or 19th century 12 19 9 32 28 37 45 46 24 17 13 18 32 90 77 56 555
AMTL N UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 13 16 10 24 30 38 41 39 28 20 15 20 29 81 68 46 518
Inland sites 8 11 8 21 17 24 29 27 16 9 7 11 19 67 54 39 367
Table 17. Number  of jaws in different alveolar sites (right and left side combined) in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Site used before 1650's (Hollola, Mikkeli, Turku)4,1 3,5 4,3 6,3 9,4 10,4 12,0 11,5 7,0 4,2 3,3 5,0 6,3 18,1 15,7 11,6 8,3
Site used until 18th or 19th century 5,8 9,0 4,3 15,5 13,5 14,2 19,8 23,1 10,4 7,3 5,5 7,4 13,3 31,1 29,6 23,1 14,6
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 tot.
Coastal sites 4,7 5,6 3,7 9,1 11,5 12,0 14,8 16,1 8,4 6,0 4,8 6,4 9,7 20,5 20,0 15,6 10,6
Inland sites 5,3 7,2 5,2 14,2 11,4 13,0 18,4 20,6 8,6 4,7 3,7 5,7 9,8 31,3 26,2 19,6 12,8
Table 18. True prevalence  of AMTL and in different alveolar sites (right and left side combined) in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Appendix 10.6. Average dental wear in different tooth types.
11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 51 52 53 54 55 61 62 63 64 65 71 72 73 74 75 81 82 83 84 85
Average Dental Wear 3,9 3,3 3,6 3,7 3,6 18,7 13,4 9,9 3,7 3,3 3,9 3,5 3,5 17,8 12,6 9,2 4,1 3,8 3,6 3,4 3,4 19,7 15,2 12,7 4,0 3,8 3,7 3,5 3,5 19,9 15,7 12,4 2,5 2,2 2,9 10,9 10,9 2,4 2,3 2,7 11,6 10,7 2,7 2,2 2,8 8,8 12,1 2,6 2,3 2,7 9,3 11,8
Table 1. Average dental wear in each tooth (FDI system).
UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Average Dental Wear 3,8 3,3 3,7 3,6 3,6 18,3 13,0 9,6 4,1 3,8 3,7 3,4 3,5 19,8 15,5 12,5 7,8
Table 2. Average dental wear in each tooth type (right and left side combined). U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Average Dental Wear UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
F,F? 4,2 3,8 4,0 4,0 3,9 20,5 13,7 9,6 4,8 4,4 4,2 4,0 4,0 22,7 16,7 12,0 8,5
M,M? 4,0 3,5 3,9 3,9 3,7 21,4 13,8 10,1 4,4 4,1 3,9 3,5 3,5 23,2 16,5 14,3 8,6
Table 3. Average dental wear in each tooth type (right and left side combined)in females and males. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Tooth (FDI) 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 51 52 53 54 55 61 62 63 64 65 71 72 73 74 75 81 82 83 84 85
Infans I 1,0 1,0 1,0 5,2 1,0 4,8 1,0 1,0 1,0 5,7 1,0 1,0 1,0 6,2 2,5 2,1 2,6 9,2 8,0 2,3 2,2 2,3 9,6 7,8 2,7 2,1 2,3 7,6 9,0 2,6 2,1 2,6 8,0 8,5
Infans II 1,5 1,2 2,0 1,0 6,2 4,0 1,4 1,1 1,5 1,3 6,5 2,1 1,4 1,5 1,0 1,0 7,4 5,0 2,1 1,5 1,3 1,0 1,0 7,3 4,0 4,0 3,6 15,5 15,5 4,0 4,0 3,8 15,8 14,8 3,0 4,0 13,7 16,3 3,3 3,2 13,3 17,6
Juvenile 2,6 1,6 2,0 1,8 1,8 11,9 6,9 4,0 2,4 1,6 1,9 2,0 1,7 11,2 6,4 4,0 2,7 2,2 2,0 1,8 1,8 13,3 6,7 4,4 2,7 2,2 2,1 1,7 1,8 13,3 6,9 4,4 6,0 30,0 23,0 6,0 36,0 32,0 26,0 21,0 24,5
Young adult 3,7 3,1 3,3 3,6 3,4 19,7 12,8 8,5 3,7 3,3 3,6 3,2 3,3 19,2 12,0 7,7 4,0 3,6 3,3 3,1 3,0 20,6 14,2 8,9 4,0 3,6 3,5 3,1 3,1 20,1 13,9 9,4
Mature adult 4,8 4,4 4,7 4,8 4,7 26,4 18,3 13,7 4,5 4,4 5,0 4,9 4,8 24,6 17,2 13,2 5,1 4,8 4,5 4,3 4,4 29,6 21,8 18,1 5,0 4,8 4,6 4,4 4,5 28,8 22,2 15,8
Senile adult 4,8 4,7 4,6 4,7 4,5 26,6 16,9 11,9 5,6 4,4 4,6 5,4 4,4 22,3 19,3 11,0 4,9 5,2 4,8 4,5 4,3 30,7 23,7 26,8 5,8 5,2 5,0 4,7 5,1 35,0 28,3 26,3
Table 4. Average dental wear in each tooth type (right and left side combined) in different age-at-death classes. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Average Dental Wear UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Site used before 1650's 3,7 3,2 3,7 3,5 3,5 17,7 13,2 9,3 3,8 3,6 3,6 3,2 3,3 19,0 15,0 11,7 7,6
Site used until 18th or 19th century 3,9 3,4 3,8 3,7 3,6 18,9 12,9 9,8 4,3 4,0 3,8 3,6 3,6 20,9 16,0 13,2 8,1
Average Dental Wear UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Coastal sites 3,7 3,1 3,6 3,4 3,5 17,4 12,7 8,7 3,9 3,6 3,5 3,2 3,3 18,9 14,3 11,0 7,4
Inland sites 4,1 3,8 4,0 4,0 3,8 19,9 13,5 11,0 4,2 4,2 4,0 3,8 3,8 21,5 17,6 14,5 8,6
Table 5. Average dental wear in each tooth type (right and left side combined)in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Average Dental Wear UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Hollola 5,0 3,8 4,2 4,6 4,7 23,7 19,1 15,8 4,4 4,4 4,5 4,1 4,3 24,0 20,2 15,1 10,1
Mikkeli 3,8 3,3 3,1 3,0 2,0 17,2 10,7 8,3 2,7 3,5 3,5 3,3 3,3 20,0 16,5 12,4 7,3
Turku 3,5 3,1 3,7 3,4 3,5 17,0 12,8 8,6 3,8 3,6 3,5 3,1 3,2 18,2 14,0 11,0 7,3
Pälkäne 4,5 3,8 4,0 4,1 3,9 19,0 12,8 10,0 5,1 4,6 4,1 4,0 3,9 19,2 15,6 12,8 8,2
Renko 4,0 3,8 4,2 4,0 4,0 19,6 13,0 9,2 4,1 4,2 3,9 3,9 3,9 21,2 17,5 14,2 8,4
Porvoo 4,2 3,7 4,3 4,1 4,0 21,6 16,6 11,8 4,8 4,2 4,2 4,0 4,0 22,8 18,4 13,1 9,1
Lappeenranta 3,7 3,8 3,7 3,6 3,1 19,8 13,5 13,9 4,3 4,0 3,8 3,5 3,6 22,8 17,3 19,2 9,0
Helsinki 3,6 2,6 3,2 3,1 3,2 16,2 11,0 7,6 3,8 5,8 5,5 5,5 5,7 21,8 17,8 16,0 8,3
Hamina 4,0 2,5 2,9 3,1 3,1 23,0 12,4 7,3 4,1 3,5 3,3 2,6 2,9 22,1 14,0 10,3 7,6
Table 6. Average dental wear in each tooth type (right and left side combined)in different sites. U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
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Osteoarthritis 3 proximal distal other total
Temporale dx. 3 3
Temporale sin. 4 4
Mandibula 3 3
Scapula dx. 1 1
Scapula sin. 1 1
Humerus dx. 2 3 5
Humerus 1 1
Radius dx. 2 2
Radius sin. 1 1
Ulna dx. 1 1 2
Ulna sin. 3 3
Scaphoideum dx. 1 1 2
Lunatum sin. 1 1
Triquetrum sin. 1 1
Trapezium dx. 2 2
Trapezium sin. 2 2
Mc I dx. 1 1
Mc I sin. 2 2
Mc I 1 1
Mc II dx. 1 1
Mc III dx. 1 1
Mc III sin. 1 1 2
Mc IV dx. 1 1
Phalang I:1 manus 2 2
Phalang 1 dx. Manus 3 3
Phalang 1 sin. Manus 1 1
Phalang 1 manus 1 1
Phalang 2 dx. Manus 1 1
Phalang 2 manus 2 2
Coxae dx. 2 2
Coxae sin. 3 3
Femur dx. 3 3
Femur sin. 2 1 3
Femur 1 1
Tibia sin. 1 1
Mt I dx. 4 4
Mt I sin. 4 4
Phalang I:1 dx. Pedis 1 1
Phalang I:1 sin. Pedis 1 1
Phalang I:1 pedis 1 1
Phalang 1:2 sin. Pedis 1 1
Phalang 1 pedis 1 3 4
Phalang 2 pedis 3 3 6
Sesamoideum pedis 2 2
total 30 38 22 90
Table 1. Distribution of osteoarthritis (eburnation) in different bones and joints.
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Osteoarthritis 2 prox. dist. other tot.
Phalang 1 pedis 1 1
Humerus dx. 3 1 4
Femur dx. 1 1
Patella dx. 1 1
Patella sin. 1 1
Scapula dx. 4 1 5
Scapula sin. 4 4
Ulna dx. 2 2
Ulna sin. 5 5
Coxae dx. 2 2
Temporale dx. 2 2
Temporale sin. 1 1
Mandibula 2 2
Mc I dx. 1 1
Radius sin. 3 3
Humerus sin. 2 3 5
Clavicula dx. 1 1
Costa dx. 3 3
Coxae sin. 3 3
Costa 1 sin 1 1
Costa sin. 2 2
Mc I  1 1
Humerus sin. 1 1
Mt I sin. 1 1
Mt 1 1
Mc II sin. 1 1
tot. 19 18 18 55
Table 2. Distribution of possible osteoarthritis in different bones and joints.
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F,F?, eburnation prox. dist. other tot.
Temporale dx. 3 3
Temporale sin. 4 4
Mandibula 4 4
Scapula dx. 1 1
Humerus dx. 2 2
Radius dx. 1 1
Ulna dx. 1 1
Trapezium dx. 1 1
Mc II dx. 1 1
Mc III dx. 1 1
Mc IV dx. 1 1
Phalang 1 dx. Manus 3 3
Scapula sin. 1 1
Humerus 1 1
Ulna sin. 1 1
Trapezium sin. 1 1
Mc III sin. 1 1 2
Phalang 1 sin. Manus 1 1
Phalang 1 manus 1 1
Phalang 2 manus 1 1
Coxae dx. 2 2
Coxae sin. 2 2
Femur 1 1
Mt I dx. 3 3
Mt I sin. 3 3
Sesamoideum pedis 2 2
tot. 9 17 19 45
Table 3. Distribution of osteoarthritis (eburnation) in different bones and joints in females.
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M,M? eburnation prox. dist. other tot.
Humerus dx. 1 1
Radius dx. 1 1
Ulna dx. 1 1
Scaphoideum dx. 1 1 2
Trapezium dx. 1 1
Mc I dx. 1 1
Phalang 2 dx. Manus 1 1
Radius sin. 1 1
Ulna sin. 2 2
Lunatum sin. 1 1
Triquetrum sin. 1 1
Trapezium sin. 1 1
Mc I sin. 2 2
Mc I 1 1
Phalang I:1 manus 2 2
Phalang 2 manus 1 1
Femur dx. 3 3
Coxae sin. 1 1
Femur sin. 2 1 3
Tibia sin. 1 1
Mt I dx. 1 1
Mt I sin. 1 1
Phalang I:1 dx. Pedis 1 1
Phalang I:1 sin. Pedis 1 1
Phalang I:1 pedis 1 1
Phalang 1:2 sin. Pedis 1 1
Phalang 1 pedis 1 3 4
Phalang 2 pedis 3 3 6
tot. 19 21 4 44
Table 4. Distribution of osteoarthritis (eburnation) in different bones and joints in males.
Appendix 10.7. Osteoarthritis location Page 5/11
F,F?, osteoarthritis 2 prox. dist. other tot.
Temporale dx. 1 1
Mandibula 1 1
Costa 1 sin 1 1
Costa dx. 2 2
Coxae sin. 3 3
Scapula dx. 2 1 3
Scapula sin. 2 2
Humerus dx. 3 1 4
Humerus sin. 1 2 3
Ulna dx. 1 1
Ulna sin. 4 4
Radius sin. 2 2
Coxae dx. 1 1
Femur dx. 1 1
Patella dx. 1 1
Patella sin. 1 1
Mt 1 1
Mc II sin. 1 1
tot. 14 8 11 33
Table 5. Distribution of possible osteoarthritis in different bones and joints in females.
M,M?, osteoarhthritis 2 prox. dist. other tot.
Temporale dx. 1 1
Temporale sin. 1 1
Mandibula 1 1
Coxae sin. 2 2
Clavicula dx. 1 1
Scapula dx. 2 2
Scapula sin. 2 2
Humerus dx. 1 1
Humerus sin. 2 1 3
Ulna dx. 1 1
Ulna sin. 1 1
Radius sin. 1 1
Mc I dx. 1 1
Mc I  1 1
Coxae dx. 1 1
Phalang 1 pedis 1 1
tot. 6 9 6 21
Table 6. Distribution of possible osteoarthritis in different bones and joints in males.
Appendix 10.7. Osteoarthritis location Page 6/11
Young adult, eburnation prox. dist. other tot.
Ulna sin. 1 1
Coxae dx. 1 1
Femur dx. 2 2
Coxae sin. 1 1
Femur sin. 1 1
Mt I dx. 1 1
Mandibula 1 1
Mc II dx. 1 1
Mc III dx. 1 1
Mc IV dx. 1 1
Phalang 1 dx. Manus 3 3
Phalang 1 sin. Manus 1 1
Mc I 1 1
Radius sin. 1 1
tot. 7 7 3 17
Table 7. Distribution of osteoarthritis (eburnation) in different bones and joints in young adults.
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Mature adult, eburnation prox. dist. other tot.
Temporale dx. 2 2
Temporale sin. 3 3
Ulna sin. 1 1
Coxae dx. 1 1
Femur dx. 1 1
Coxae sin. 2 2
Femur sin. 1 1 2
Mt I dx. 1 1
Femur 1 1
Mt I sin. 3 3
Scapula sin. 1 1
Radius dx. 2 2
Humerus dx. 3 3
Phalang I:1 manus 1 1
Mc I sin. 1 1
Mc III sin. 1 1
Mandibula 2 2
Phalang 2 dx. Manus 1 1
Trapezium dx. 2 2
Lunatum sin. 1 1
Triquetrum sin. 1 1
Trapezium sin. 2 2
Tibia sin. 1 1
Ulna dx. 1 1 2
Scaphoideum dx. 1 1
Mc I dx. 1 1
Phalang 1 manus 1 1
Phalang 2 manus 2 2
Phalang I:1 pedis 1 1
Phalang 1 pedis 1 3 4
Phalang 2 pedis 3 3 6
Sesamoideum pedis 2 2
tot. 16 24 16 56
Table 8. Distribution of osteoarthritis (eburnation) in different bones and joints in mature adults.
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Senile adult, eburnation prox. dist. other tot.
Temporale dx. 1 1
Temporale sin. 1 1
Ulna sin. 1 1
Mt I dx. 1 1
Mt I sin. 1 1
Humerus dx. 1 1
Humerus 1 1
Phalang I:1 manus 1 1
Mc I sin. 1 1
Mc III sin. 1 1
Mandibula 1 1
Scapula dx. 1 1
Scaphoideum dx. 1 1
tot. 4 5 4 13
Table 9. Distribution of osteoarthritis (eburnation) in different bones and joints in senile adults.
Young adult, osteoarhtritis 2 prox. dist. other tot.
Ulna sin. 1 1
Coxae dx. 1 1
Radius sin. 1 1
Humerus sin. 1 1
Costa dx. 2 2
Coxae sin. 1 1
Costa 1 sin 1 1
Costa sin. 2 2
Mc I  1 1
Humerus sin. 1 1
tot. 3 3 6 12
Table 10. Distribution of possible osteoarthritis in different bones and joints in young adults.
Mature adult, osteoarthritis 2 prox. dist. other tot.
Humerus dx. 2 2
Scapula dx. 2 2
Scapula sin. 1 1
Ulna dx. 2 2
Ulna sin. 3 3
Coxae dx. 1 1
Temporale dx. 1 1
Mandibula 1 1
Radius sin. 1 1
Humerus sin. 2 1 3
Clavicula dx. 1 1
Mt 1 1
tot. 11 5 3 19
Table 11. Distribution of possible osteoarthritis in different bones and joints in mature adults.
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Senile adult, osteoarthritis 2 prox. dist. other tot.
Phalang 1 pedis 1 1
Humerus dx. 1 1 2
Patella sin. 1 1
Scapula dx. 2 1 3
Scapula sin. 3 3
Temporale dx. 1 1
Temporale sin. 1 1
Mandibula 1 1
Mc I dx. 1 1
Coxae sin. 1 1
Costa 1 sin 0
Costa sin. 0
Mc I  0
Humerus sin. 0
Mt I sin. 0
Mt 0
Mc II sin. 1 1
tot. 16
Table 12. Distribution of possible osteoarthritis in different bones and joints in senile adults.
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Joint N Adultus Mature adult Senile adult Adults total F, F? M,M? Turku Porvoo Renko Pälkäne Hollola Lappeenranta Helsinki Mikkeli Hamina
TMJ 96 71 16 185 99 80 76 18 34 12 6 12 14 10 3
Shoulder 97 59 14 177 83 89 71 21 33 14 6 12 9 9 2
Elbow 99 67 16 189 91 98 87 21 33 16 3 10 9 8 2
Wrist 83 51 12 151 57 71 60 21 28 18 5 5 7 5 2
Hand 65 43 7 118 55 54 44 22 23 10 1 5 8 3 2
Hip 103 76 16 202 98 91 69 22 34 27 10 14 16 8 2
Knee 81 55 10 162 68 78 44 23 33 17 6 15 13 8 3
Ankle 71 57 13 164 72 81 46 23 30 24 6 9 12 11 3
Foot 48 38 8 109 48 50 23 22 28 17 1 3 7 5 3
tot. 743 517 112 1457 671 692 520 193 276 155 44 85 95 67 22
Table 13. Number of joints preserved more than half from different age-at-death classes, females, males and different excavation sites
OA3 Young adult Mature adult Senile adult Adults total F, F? M,M? Turku Porvoo Renko Pälkäne Hollola Lappeenranta Helsinki
TMJ 5 1 6 6 2 2 1 1
Shoulder 1 3 4 4 1 1 1 1
Elbow 3 2 5 2 3 3 1 1
Wrist 1 2 2 5 1 4 2 1 2
Hand 1 7 2 10 4 6 1 3 4 1 1
Hip 4 3 7 3 4 2 2 1 2
Knee 2 2 1 1 1 1
Ankle 1 1 1 1
Foot 1 4 1 7 4 3 4 1 1 1
Table 14. Number of joints with eburnation from different age-at-death classes, females, males and different excavation sites
OA3 Young adult Mature adult Senile adult Old adult (mature+senile) Adults total F, F? M,M? Turku Porvoo Renko Pälkäne Hollola Lappeenranta Helsinki Mikkeli Hamina
TMJ 0,0 7,0 6,3 6,9 3,2 6,1 0,0 2,6 11,1 2,9 0,0 0,0 8,3 0,0 0,0 0,0
Shoulder 0,0 1,7 21,4 5,5 2,3 4,8 0,0 1,4 0,0 0,0 7,1 0,0 8,3 11,1 0,0 0,0
Elbow 3,0 3,0 0,0 2,4 2,6 2,2 3,1 3,4 4,8 3,0 0,0 0,0 0,0 0,0 0,0 0,0
Wrist 1,2 3,9 16,7 6,3 3,3 1,8 5,6 0,0 9,5 3,6 11,1 0,0 0,0 0,0 0,0 0,0
Hand 1,5 16,3 28,6 18,0 8,5 7,3 11,1 2,3 13,6 17,4 0,0 0,0 20,0 12,5 0,0 0,0
Hip 3,9 3,9 0,0 3,3 3,5 3,1 4,4 2,9 9,1 2,9 0,0 0,0 14,3 0,0 0,0 0,0
Knee 0,0 3,6 0,0 3,1 1,2 1,5 1,3 2,3 4,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ankle 0,0 1,8 0,0 1,4 0,6 1,4 0,0 0,0 0,0 3,3 0,0 0,0 0,0 0,0 0,0 0,0
Foot 2,1 10,5 12,5 10,9 6,4 8,3 6,0 17,4 4,5 3,6 0,0 0,0 0,0 14,3 0,0 0,0
Table 15. True prevalence of eburnation from different age-at-death classes, females, males and different excavation sites
OA2 Young adult Mature adult Senile adult Adults total F, F? M,M? Turku Porvoo Renko Pälkäne Hollola Lappeenranta Helsinki
TMJ 1 1 1 3 2 1 1 1 1
Shoulder 1 5 3 9 3 6 1 2 3 2 1
Elbow 1 1 3 1 2 1 1 1
Wrist 0
Hand 1 1 1 1
Hip 2 1 4 3 1 2 1 1
Knee 1 2 1 1 1
Ankle 0
Foot 1 1 3 2 1 2
Table 16. Number of joints with possible osteoarthritis from different age-at-death classes, females, males and different excavation sites
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OA2+3 Young adult Mature adult Senile adult Adults total F, F? M,M? Turku Porvoo Renko Pälkäne Hollola Lappeenranta Helsinki Mikkeli Hamina
TMJ 1,0 8,5 12,5 4,9 8,1 1,3 3,9 11,1 2,9 8,3 0,0 8,3 7,1 0 0
Shoulder 1,0 10,2 42,9 7,3 8,4 6,7 2,8 0,0 6,1 28,6 33,3 16,7 11,1 0 0
Elbow 4,0 4,5 0,0 4,2 3,3 5,1 4,6 9,5 3,0 6,3 0,0 0,0 0,0 0 0
Wrist 1,2 3,9 16,7 3,3 1,8 5,6 0,0 9,5 3,6 11,1 0,0 0,0 0,0 0 0
Hand 3,1 16,3 28,6 9,3 7,3 13,0 2,3 13,6 17,4 0,0 100,0 20,0 12,5 0 0
Hip 3,9 6,6 6,3 5,4 6,1 5,5 5,8 9,1 2,9 3,7 0,0 21,4 0,0 0 0
Knee 0,0 5,5 0,0 2,5 2,9 1,3 4,5 4,3 0,0 5,9 0,0 0,0 0,0 0 0
Ankle 0,0 1,8 0,0 0,6 1,4 0,0 0,0 0,0 3,3 0,0 0,0 0,0 0,0 0 0
Foot 2,1 13,2 25,0 9,2 8,3 10,0 21,7 4,5 3,6 0,0 0,0 0,0 42,9 0 0
Table 17. True prevalence of osteoarthritis 2 and 3 from different age-at-death classes, females, males and different excavation sites
OA2+3 Site used before 1650's Site used until 18th or 19th century Inland sites Coastal sites
TMJ 3 6 3 6
Shoulder 4 9 10 3
Elbow 4 4 2 6
Wrist 0 5 3 2
Hand 2 9 6 5
Hip 4 7 5 6
Knee 2 2 1 3
Ankle 0 1 1 0
Foot 5 5 1 9
Table 18. Number of joints with osteoarthritis 2 and 3 from different excavation sites
Joint N Site used before 1650's Site used until 18th or 19th century Inland sites Coastal sites
TMJ 92 93 74 111
Shoulder 86 91 74 103
Elbow 98 91 70 119
Wrist 70 81 61 90
Hand 48 70 42 76
Hip 87 115 93 109
Knee 58 104 79 83
Ankle 63 101 80 84
Foot 29 80 54 55
Table 19. Number of joints preserved more than half from different excavation sites
OA2+3 Site used before 1650's Site used until 18th or 19th century Inland sites Coastal sites
TMJ 3,3 6,5 4,1 5,4
Shoulder 4,7 9,9 13,5 2,9
Elbow 4,1 4,4 2,9 5,0
Wrist 0,0 6,2 4,9 2,2
Hand 4,2 12,9 14,3 6,6
Hip 4,6 6,1 5,4 5,5
Knee 3,4 1,9 1,3 3,6
Ankle 0,0 1,0 1,3 0,0
Foot 17,2 6,3 1,9 16,4
Table 20. True prevalence of osteoarthritis 2 and 3  from different excavation sites
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tot. N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 696 15 63 2,2 9,1
vertebra cervicalis arcus 673 30 35 4,5 5,2
vertebra thoracalis corpus 1709 10 90 0,6 5,3
vertebra thoracalis arcus 1836 59 109 3,2 5,9
Vertebra lumbalis corpus 710 9 68 1,3 9,6
Vertebra lumbalis arcus 752 14 27 1,9 3,6
Atlas corpus 152 4 11 2,6 7,2
Atlas arcus 154 4 11 2,6 7,1
Axis corpus 155 5 10 3,2 6,5
Axis arcus 152 5 10 3,3 6,6
Table 1. Distribution of vertebral osteoarthritis and true prevalence, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
F/F? N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 374 4 32 1,1 8,6
vertebra cervicalis arcus 364 13 18 3,6 4,9
vertebra thoracalis corpus 861 6 47 0,7 5,5
vertebra thoracalis arcus 919 23 56 2,5 6,1
Vertebra lumbalis corpus 345 1 29 0,3 8,4
Vertebra lumbalis arcus 366 10 17 2,7 4,6
Atlas corpus 76 3 8 3,9 10,5
Atlas arcus 77 3 8 3,9 10,4
Axis corpus 77 2 7 2,6 9,1
Axis arcus 75 2 7 2,7 9,3
Table 2. Distribution of vertebral osteoarthritis and true prevalence in females, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
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M/M? N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 308 11 31 3,6 10,1
vertebra cervicalis arcus 294 17 17 5,8 5,8
vertebra thoracalis corpus 824 4 43 0,5 5,2
vertebra thoracalis arcus 875 36 53 4,1 6,1
Vertebra lumbalis corpus 352 8 39 2,3 11,1
Vertebra lumbalis arcus 368 4 10 1,1 2,7
Atlas corpus 70 1 3 1,4 4,3
Atlas arcus 70 1 3 1,4 4,3
Axis corpus 71 3 3 4,2 4,2
Axis arcus 71 3 3 4,2 4,2
Table 2. Distribution of vertebral osteoarthritis and true prevalence in males, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Young adult N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 351 0 2 0,0 0,6
vertebra cervicalis arcus 338 0 1 0,0 0,3
vertebra thoracalis corpus 939 0 13 0,0 1,4
vertebra thoracalis arcus 996 17 31 1,7 3,1
Vertebra lumbalis corpus 378 1 15 0,3 4,0
Vertebra lumbalis arcus 398 3 10 0,8 2,5
Atlas corpus 75 0 0 0,0 0,0
Atlas arcus 76 0 0 0,0 0,0
Axis corpus 78 0 1 0,0 1,3
Axis arcus 77 0 1 0,0 1,3
Table 3. Distribution of vertebral osteoarthritis and true prevalence in young adults, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
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Mature adult N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 279 11 42 3,9 15,1
vertebra cervicalis arcus 270 24 26 8,9 9,6
vertebra thoracalis corpus 629 7 35 1,1 5,6
vertebra thoracalis arcus 695 33 57 4,7 8,2
Vertebra lumbalis corpus 277 8 39 2,9 14,1
Vertebra lumbalis arcus 293 11 15 3,8 5,1
Atlas corpus 62 2 8 3,2 12,9
Atlas arcus 63 2 8 3,2 12,7
Axis corpus 61 2 4 3,3 6,6
Axis arcus 58 2 4 3,4 6,9
Table 4. Distribution of vertebral osteoarthritis and true prevalence in mature adults, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Senile adult N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 51 4 19 7,8 37,3
vertebra cervicalis arcus 50 6 8 12,0 16,0
vertebra thoracalis corpus 118 3 41 2,5 34,7
vertebra thoracalis arcus 115 9 19 7,8 16,5
Vertebra lumbalis corpus 48 0 13 0,0 27,1
Vertebra lumbalis arcus 52 0 2 0,0 3,8
Atlas corpus 10 2 3 20,0 30,0
Atlas arcus 10 2 3 20,0 30,0
Axis corpus 11 3 5 27,3 45,5
Axis arcus 11 3 5 27,3 45,5
Table 5. Distribution of vertebral osteoarthritis and true prevalence in senile adults, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
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Old adult (mature+senile) N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 330 15 61 4,5 18,5
vertebra cervicalis arcus 320 30 34 9,4 10,6
vertebra thoracalis corpus 747 10 76 1,3 10,2
vertebra thoracalis arcus 810 42 76 5,2 9,4
Vertebra lumbalis corpus 325 8 52 2,5 16,0
Vertebra lumbalis arcus 345 11 17 3,2 4,9
Atlas corpus 72 4 11 5,6 15,3
Atlas arcus 73 4 11 5,5 15,1
Axis corpus 72 5 9 6,9 12,5
Axis arcus 69 5 9 7,2 13,0
Table 6. Distribution of vertebral osteoarthritis and true prevalence in old adults, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Sites that have been used before 1650's N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 385 9 35 2,3 9,1
vertebra cervicalis arcus 360 11 15 3,1 4,2
vertebra thoracalis corpus 943 7 43 0,7 4,6
vertebra thoracalis arcus 1018 16 51 1,6 5,0
Vertebra lumbalis corpus 344 4 32 1,2 9,3
Vertebra lumbalis arcus 381 6 15 1,6 3,9
Atlas corpus 77 2 8 2,6 10,4
Atlas arcus 79 2 8 2,5 10,1
Axis corpus 82 3 6 3,7 7,3
Axis arcus 82 3 6 3,7 7,3
Table 7. Distribution of vertebral osteoarthritis and true prevalence in older sites, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Appendix 10.8 Vertebral osteoarthritis true prevalence and distribution Page 5/10
Sites that have still been  used in 18th or 19th century N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 311 6 28 1,9 9,0
vertebra cervicalis arcus 313 19 20 6,1 6,4
vertebra thoracalis corpus 766 3 47 0,4 6,1
vertebra thoracalis arcus 818 43 58 5,3 7,1
Vertebra lumbalis corpus 366 5 36 1,4 9,8
Vertebra lumbalis arcus 371 8 20 2,2 5,4
Atlas corpus 75 2 3 2,7 4,0
Atlas arcus 75 2 3 2,7 4,0
Axis corpus 73 2 6 2,7 8,2
Axis arcus 70 2 6 2,9 8,6
Table 8. Distribution of vertebral osteoarthritis and true prevalence in younger sites, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Inland sites N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 232 6 25 2,6 10,8
vertebra cervicalis arcus 232 12 15 5,2 6,5
vertebra thoracalis corpus 578 3 29 0,5 5,0
vertebra thoracalis arcus 603 33 45 5,5 7,5
Vertebra lumbalis corpus 277 0 18 0,0 6,5
Vertebra lumbalis arcus 284 8 11 2,8 3,9
Atlas corpus 60 2 3 3,3 5,0
Atlas arcus 60 2 3 3,3 5,0
Axis corpus 56 2 4 3,6 7,1
Axis arcus 54 2 4 3,7 7,4
Table 9. Distribution of vertebral osteoarthritis and true prevalence in inland sites, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
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Coastal sites N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 464 9 38 1,9 8,2
vertebra cervicalis arcus 441 18 20 4,1 4,5
vertebra thoracalis corpus 1131 7 61 0,6 5,4
vertebra thoracalis arcus 1233 26 64 2,1 5,2
Vertebra lumbalis corpus 433 9 50 2,1 11,5
Vertebra lumbalis arcus 468 6 24 1,3 5,1
Atlas corpus 92 2 8 2,2 8,7
Atlas arcus 94 2 8 2,1 8,5
Axis corpus 99 3 8 3,0 8,1
Axis arcus 98 3 8 3,1 8,2
Table 10. Distribution of vertebral osteoarthritis and true prevalence in coastal sites, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Hollola N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 12 0 1 0,0 8,3
vertebra cervicalis arcus 12 0 0 0,0 0,0
vertebra thoracalis corpus 33 0 0 0,0 0,0
vertebra thoracalis arcus 36 0 5 0,0 13,9
Vertebra lumbalis corpus 11 0 0 0,0 0,0
Vertebra lumbalis arcus 11 0 0 0,0 0,0
Atlas corpus 2 0 0 0,0 0,0
Atlas arcus 2 0 0 0,0 0,0
Axis corpus 3 0 0 0,0 0,0
Axis arcus 3 0 0 0,0 0,0
Table 11. Distribution of vertebral osteoarthritis and true prevalence at Kirkkailanmäki site in Hollola, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
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Mikkeli N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 24 2 5 8,3 20,8
vertebra cervicalis arcus 23 0 0 0,0 0,0
vertebra thoracalis corpus 46 0 2 0,0 4,3
vertebra thoracalis arcus 67 2 4 3,0 6,0
Vertebra lumbalis corpus 27 0 1 0,0 3,7
Vertebra lumbalis arcus 30 2 2 6,7 6,7
Atlas corpus 9 0 0 0,0 0,0
Atlas arcus 9 0 0 0,0 0,0
Axis corpus 6 0 0 0,0 0,0
Axis arcus 6 0 0 0,0 0,0
Table 12. Distribution of vertebral osteoarthritis and true prevalence at Tuukkala site in Mikkeli, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Turku N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 349 7 29 2,0 8,3
vertebra cervicalis arcus 325 11 15 3,4 4,6
vertebra thoracalis corpus 864 7 41 0,8 4,7
vertebra thoracalis arcus 915 14 42 1,5 4,6
Vertebra lumbalis corpus 306 4 31 1,3 10,1
Vertebra lumbalis arcus 340 4 13 1,2 3,8
Atlas corpus 66 2 8 3,0 12,1
Atlas arcus 68 2 8 2,9 11,8
Axis corpus 73 3 6 4,1 8,2
Axis arcus 73 3 6 4,1 8,2
Table 13. Distribution of vertebral osteoarthritis and true prevalence at Julin site in Turku, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
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Pälkäne N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 50 2 12 4,0 24,0
vertebra cervicalis arcus 50 4 7 8,0 14,0
vertebra thoracalis corpus 126 3 22 2,4 17,5
vertebra thoracalis arcus 120 19 22 15,8 18,3
Vertebra lumbalis corpus 53 0 8 0,0 15,1
Vertebra lumbalis arcus 55 2 5 3,6 9,1
Atlas corpus 12 2 2 16,7 16,7
Atlas arcus 12 2 2 16,7 16,7
Axis corpus 11 1 2 9,1 18,2
Axis arcus 10 1 2 10,0 20,0
Table 14. Distribution of vertebral osteoarthritis and true prevalence at Ruin church site in Pälkäne, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Renko N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 131 2 7 1,5 5,3
vertebra cervicalis arcus 132 8 8 6,1 6,1
vertebra thoracalis corpus 300 0 5 0,0 1,7
vertebra thoracalis arcus 307 4 4 1,3 1,3
Vertebra lumbalis corpus 143 0 9 0,0 6,3
Vertebra lumbalis arcus 145 0 0 0,0 0,0
Atlas corpus 29 0 1 0,0 3,4
Atlas arcus 29 0 1 0,0 3,4
Axis corpus 28 1 1 3,6 3,6
Axis arcus 27 1 1 3,7 3,7
Table 15. Distribution of vertebral osteoarthritis and true prevalence at St. Jacobs church site in Renko, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
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Porvoo N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 91 2 9 2,2 9,9
vertebra cervicalis arcus 91 5 5 5,5 5,5
vertebra thoracalis corpus 230 0 20 0,0 8,7
vertebra thoracalis arcus 222 12 19 5,4 8,6
Vertebra lumbalis corpus 102 5 19 4,9 18,6
Vertebra lumbalis arcus 96 2 3 2,1 3,1
Atlas corpus 16 0 0 0,0 0,0
Atlas arcus 16 0 0 0,0 0,0
Axis corpus 16 0 0 0,0 0,0
Axis arcus 16 0 0 0,0 0,0
Table 16. Distribution of vertebral osteoarthritis and true prevalence at chatedral church site in Porvoo, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Lappeenranta N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 15 0 0 0,0 0,0
vertebra cervicalis arcus 15 0 0 0,0 0,0
vertebra thoracalis corpus 73 0 0 0,0 0,0
vertebra thoracalis arcus 73 8 10 11,0 13,7
Vertebra lumbalis corpus 43 0 0 0,0 0,0
Vertebra lumbalis arcus 43 4 4 9,3 9,3
Atlas corpus 8 0 0 0,0 0,0
Atlas arcus 8 0 0 0,0 0,0
Axis corpus 8 0 1 0,0 12,5
Axis arcus 8 0 1 0,0 12,5
Table 17. Distribution of vertebral osteoarthritis and true prevalence at Lappee church site in Lappeenranta, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
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Helsinki N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 24 0 0 0,0 0,0
vertebra cervicalis arcus 25 2 0 8,0 0,0
vertebra thoracalis corpus 30 0 0 0,0 0,0
vertebra thoracalis arcus 84 0 3 0,0 3,6
Vertebra lumbalis corpus 23 0 0 0,0 0,0
Vertebra lumbalis arcus 27 0 4 0,0 14,8
Atlas corpus 8 0 0 0,0 0,0
Atlas arcus 8 0 0 0,0 0,0
Axis corpus 8 0 1 0,0 12,5
Axis arcus 7 0 1 0,0 14,3
Table 18. Distribution of vertebral osteoarthritis and true prevalence at Senate square site in Helsinki, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Hamina N 3 2+3 true 3 true 2+3
vertebra cervicalis corpus 0
vertebra cervicalis arcus 0
vertebra thoracalis corpus 7 0 0 0,0 0,0
vertebra thoracalis arcus 12 0 0 0,0 0,0
Vertebra lumbalis corpus 2 0 0 0,0 0,0
Vertebra lumbalis arcus 5 0 4 0,0 80,0
Atlas corpus 2 0 0 0,0 0,0
Atlas arcus 2 0 0 0,0 0,0
Axis corpus 2 0 1 0,0 50,0
Axis arcus 2 0 1 0,0 50,0
Table 19. Distribution of vertebral osteoarthritis and true prevalence at Rjazan regiment church site in Hamina, N=number of vertebra, 3= eburnation, 2=possible osteoarthritis
Spondylolysis
F,F? M,M?JuvenileYoung adultMature AdultSenile adultOld adult (mature+senile)Hollola Mikkeli Turku Pälkäne Renko Porvoo LappeenrantaHelsinki Hamina before 1650'suntil 18th or 19th centuryCoastal sitesInland
5th lumbal vertebra 74 75 18 84 54 12 66 4 10 65 16 31 22 12 7 1 79 89 95 73
Spondylolysis 4 7 1 6 5 0 5 0 0 6 0 1 3 1 0 0 6 5 9 2
True prevalence % 5,4 9,3 5,6 7,1 9,3 0,0 7,6 0,0 0,0 9,2 0,0 3,2 13,6 8,3 0,0 0,0 7,6 5,6 9,5 2,7
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F,F? Proximal Other Distal diaphysis Distal Total Explanation
Costa dx. 1 1
Costa sin. 2 1 3
Costa 11 sin. 1 1 ununited
Costa 7 7 4 ununited
Vertebra thoracalis 3 3
Clavicula dx. 1 1
Humerus dx. 1 1
Radius dx. 1 1
Ulna dx. 2 2
Scapula sin. 1 1 acromion
Radius sin. 1 3 4
Ulna sin. 2 3 5
Phalang I:1 and I:2 manus 1 1
Phalang 3 dx. Manus 1 1
Tibia dx. 1 1 Myositis ossificans 
Mt V dx. 1 1
Total 5 15 3 11 34
Table 1. Trauma locations in females.
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M,M? Proximal Other Distal diaphysis Distal Total Explanation
Costa 2 dx. 1 1
Costa 3 dx. 1 1
Costa dx. 8 8
Costa 11/12 dx. 1 1
Costa 2 sin. 3 3
Costa sin. 3 3
Costa 10 sin. 1 1
Costa 11 sin. 1 1
Costa 12 sin. 2 2
Costa 10 10
Vertebra thoracalis 1 1
Humerus dx. 1 1 2
Radius dx. 1 1
Ulna dx. 2 2 4
Scapula sin. 1 2 3 2 subluxation
Radius sin. 1 1
Ulna sin. 1 1
Hamatum dx. 1 1
Triquetrum dx. 1 1
Mc II dx. 1 1 2 apposition and shortening
Mc III dx. 1 1
Mc IV dx. 1 1
Mc V dx. 1 1
Femur dx. 1 1
Tibia dx. 4 4
Fibula dx. 2 2 4
Frontale 1 1
Nasale dx. 1 1
Nasale sin. 1 1
Occipitale 1 1
FDI 21 1 1
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FDI 12 1 1
FDI 46 1 1
Total 5 46 8 8 67
Table 2. Trauma locations in males.
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Subadult Proximal Other Distal diaphysis Distal Total Explanation
Costa dx. 1 1
Table 3. Trauma locations in subadults.
Young adult Proximal Other Distal diaphysis Distal Total Explanation
Costa 2 dx. 1 1
Costa dx. 1 1
Costa 2 sin. 1 1
Costa sin. 1 1
Costa 3 3
Clavicula dx. 1 1
Radius dx. 2 2
Ulna dx. 2 2
Scapula sin. 1 1
Ulna sin. 1 1
Hamatum dx. 1 1
Triquetrum dx. 1 1
Mc II dx. 1 1 apposition and shortening
Mc III dx. 1 1
Mc IV dx. 1 1
Mc V dx. 1 1
Femur dx. 1
Tibia dx. 1 2 3 Myositis ossificans 
Fibula dx. 1 1
FDI 21 1 1
Total 3 13 4 5 26
Table 4. Trauma locations in young adults.
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Mature adult Proximal Other Distal diaphysis Distal Total Explanation
Costa 3 dx. 1 1
Costa dx. 8 8
Costa 11/12 dx. 1 1
Costa 2 sin. 2 2
Costa sin. 2 3 5
Costa 10 sin. 1 1
Costa 11 sin. 1 1
Costa 12 sin. 2 2
Costa 13 13 4 ununited
Vertebra thoracalis 4 4
Humerus dx. 1 1 2
Ulna dx. 1 2 3
Scapula sin. 2 2 2 subluxation
Radius sin. 1 2 3
Ulna sin. 2 2
Mc II dx. 1 1
Phalang I:1 and I:2 manus 1 1
Tibia dx. 1 1
Fibula dx. 2 2
Frontale 1 1
Nasale dx. 1 1
Nasale sin. 1 1
FDI 12 1 1
FDI 46 1 1
Total 5 44 3 8 60
Table 5. Trauma locations in mature adults.
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Senile adult Proximal Other Distal diaphysis Distal Total Explanation
Costa 11 sin. 1 1 ununited
Costa 1 1
Humerus dx. 1 1
Scapula sin. 1 1 acromion
Radius sin. 2 2
Ulna sin. 1 3 4
Phalang 3 dx. Manus 1 1
Tibia dx. 1 1
Fibula dx. 1 1
Mt V dx. 1 1
Occipitale 1 1
Total 1 4 3 7 15
Table 6. Trauma locations in senile adults.
Hollola Proximal Other Distal diaphysis Distal Total Explanation
Ulna dx. 1 1
Table 7. Trauma locations at Kirkkailanmäki site in Hollola.
Mikkeli Proximal Other Distal diaphysis Distal Total Explanation
Ulna dx. 1 1
Tibia dx. 1 1
Fibula dx. 1 1
Occipitale 1 1
Table 8. Trauma locations at Tuukkala site in Mikkeli.
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Turku Proximal Other Distal diaphysis Distal Total Explanation
Costa 2 dx. 1 1
Costa 3 dx. 1 1
Costa dx. 3 3
Costa 11/12 dx. 1 1
Costa 2 sin. 1 1
Costa sin. 2 2 4
Costa 11 sin. 1 1 ununited
Costa 12 sin. 0
Costa 14 14 4 ununited
Vertebra thoracalis 1 1
Humerus dx. 1 1 2
Radius dx. 1 1
Ulna dx. 1 2 3 parry
Scapula sin. 1 2 3 1 subluxation, 1 acromion
Radius sin. 1 3 4
Ulna sin. 2 3 5
Hamatum dx. 1 1
Triquetrum dx. 1 1
Mc II dx. 1 1 2 apposition and shortening
Mc III dx. 1 1
Mc IV dx. 1 1
Tibia dx. 1 1 Myositis ossificans 
Mt V dx. 1 1
Total 5 31 4 13 53
Table 9. Trauma locations at Julin site in Turku.
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Pälkäne Proximal Other Distal diaphysis Distal Total Explanation
Humerus dx. 1 1
Radius sin. 1 1
Ulna sin. 1 1
Fibula dx. 1 1
Total 2 0 0 2 4
Table 10. Trauma locations at Old church site in Pälkäne.
Renko Proximal Other Distal diaphysis Distal Total Explanation
Costa 12 sin. 1 1
Costa 2 2
Vertebra thoracalis 3 3
Clavicula dx. 1 1
Ulna dx. 1 1
Tibia dx. 2 2
Fibula dx. 2 2
Frontale 1 1
Nasale dx. 1 1
Nasale sin. 1 1
FDI 21 1 1
FDI 12 1 1
Total 1 11 5 0 17
Table 11. Trauma locations at St. Jacobs church site in Renko.
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Porvoo Proximal Other Distal diaphysis Distal Total Explanation
Costa dx. 7 7
Costa 2 sin. 2 2
Costa sin. 2 2
Costa 10 sin. 1 1
Costa 11 sin. 1 1
Costa 12 sin. 1 1
Radius dx. 1 1
Ulna dx. 1 1
Scapula sin. 1 1 subluxation
Phalang I:1 and I:2 manus 1 1
Phalang 3 dx. Manus 1 1
Total 0 16 0 3 19
Table 12. Trauma locations at chatedral church site in Porvoo.
Lappeenranta Proximal Other Distal diaphysis Distal Total Explanation
Tibia sin. 1 1
Fibula sin. 1 1
Table 13. Trauma locations at Lappee church site in Lappeenranta.
Helsinki Proximal Other Distal diaphysis Distal Total Explanation
Costa 1 1
FDI 46 1 1
Table 14. Trauma locations at Senate square site in Helsinki.
Hamina Proximal Other Distal diaphysis Distal Total Explanation
Mc V dx. 1 1
Tibia dx. 1 1
Table 15. Trauma locations at Rjazan regiment church site in Hamina.
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11 12 13 14 15 16 17 21 22 23 24 25 26 27 31 32 33 34 35 36 41 42 43 44 46 52 53 54 55 61 62 63 64 65 71 72 73 74 75 81 82 83 84 85 Total
N hypoplasia 6 4 9 4 1 4 2 11 4 9 3 1 1 2 5 9 17 7 2 3 5 7 18 6 1 1 1 1 1 2 2 1 1 1 2 2 1 1 1 1 1 1 1 1 164
Table 1. Number of hypoplasia in different teeth (tooth numbers according to FDI system).
UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Total
N hypoplasia 17 8 18 7 2 5 4 0 10 16 35 13 2 4 0 0 141
N teeth 376 354 413 369 363 495 398 250 389 435 466 413 404 507 429 291 6352
True prevalence % 4,5 2,3 4,4 1,9 0,6 1,0 1,0 0,0 2,6 3,7 7,5 3,1 0,5 0,8 0,0 0,0 2,22
Table 2. Number of teeth, number and true prevalence of hypoplasia in different tooth types.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
N hypoplasia 11 12 13 14 15 16 17 18 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 41 42 43 44 45 46 47 48 61 72 Total
F,F? 3 1 3 2 0 1 1 0 3 0 3 2 1 1 1 0 2 5 6 3 0 1 0 0 2 2 8 2 0 1 0 0 0 0 54
M,M? 3 1 6 2 0 1 0 0 6 3 5 1 0 0 1 0 2 3 9 3 1 0 0 0 1 3 8 3 0 0 0 0 1 1 64
Table 3. Number of hypoplasia in different teeth in females and males (tooth numbers according to FDI system).
N teeth UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Total
F,F? 140 148 179 159 156 152 144 106 72 74 76 78 80 82 84 86 1816
M,M? 134 125 156 145 146 138 136 109 146 165 177 158 162 145 157 123 2322
Table 4. Number of teeth in females and males.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
N hypoplasia UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Total
F,F? 6 1 6 4 1 2 2 0 4 7 14 5 0 2 0 0 54
M,M? 9 4 11 3 0 1 1 0 3 6 17 6 1 0 0 0 62
Table 5. Number of hypoplasia in different types of teeth in females and males.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
F,F? 4,3 0,7 3,4 2,5 0,6 1,3 1,4 0,0 5,6 9,5 18,4 6,4 0,0 2,4 0,0 0,0 3,0
M,M? 6,7 3,2 7,1 2,1 0,0 0,7 0,7 0,0 2,1 3,6 9,6 3,8 0,6 0,0 0,0 0,0 2,7
Table 6. True prevalence of hypoplasia in different types of teeth in females and males.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
N hypoplasia 11 12 13 14 15 16 17 21 22 23 24 25 26 27 31 32 33 34 35 36 41 42 43 44 46 52 53 54 55 61 62 63 64 65 71 72 73 74 75 81 82 83 84 85 Total
Infans I 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 23
Infans II 0 2 0 0 0 0 0 1 0 0 0 0 0 0 1 2 0 1 0 1 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12
Juvenilis 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
Young adult 6 2 6 3 0 1 1 6 2 5 2 0 1 1 3 6 12 2 1 1 2 4 8 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80
Mature adult 0 0 2 0 0 1 1 3 1 3 1 1 0 0 1 1 3 3 1 0 1 1 7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32
Senile adult 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Total 6 4 9 4 1 4 2 10 3 8 3 1 1 2 5 9 17 7 2 3 5 7 18 6 1 1 1 1 1 1 2 1 1 1 2 1 1 1 1 1 1 1 1 1 159
Table 7. Number of hypoplasia in different teeth in different age-at-death classes (tooth numbers according to FDI system).
N hypoplasia UI1 UI2 UC UPM1 UPM2 UM1 UM2 LI1 LI2 LC LPM1 LPM2 LM1 Total
Youmg adult 8 7 8 3 1 2 4 5 10 20 6 1 2 77
Old adult (mature+senile) 3 1 6 1 1 2 1 2 2 13 4 1 0 37
Total 11 8 14 4 2 4 5 7 12 33 10 2 2 114
Table 8. Number of hypoplasia in different types of teeth in young and old adults.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
N teeth UI1 UI2 UC UPM1 UPM2 UM1 UM2 LI1 LI2 LC LPM1 LPM2 LM1 Total
Young adult 172 167 191 190 190 192 186 174 188 200 183 185 173 2391
Old adult (Mature+senile) 94 97 134 109 105 90 87 104 134 160 148 147 95 1504
Total 266 264 325 299 295 282 273 278 322 360 331 332 268 3895
Table 9. Number of teeth in young and old adults.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 LI1 LI2 LC LPM1 LPM2 LM1 Average
Young adult 4,7 4,2 4,2 1,6 0,5 1,0 2,2 2,9 5,3 10,0 3,3 0,5 1,2 3,2
Old adult (Mature+senile) 3,2 1,0 4,5 0,9 1,0 2,2 1,1 1,9 1,5 8,1 2,7 0,7 0,0 2,2
Table 10. True prevalence of hypoplasia in different types of teeth in young and old adults.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
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N hypoplasia UI1 UI2 UC UPM1 UPM2 UM1 UM2 LI1 LI2 LC LPM1 LPM2 LM1 ui1 ui2 uc um1 um2 li1 li2 lc lm1 lm2 Total
Subadult 1 2 0 1 1 0 1 3 4 2 3 0 2 1 3 2 2 2 3 2 2 2 2 41
Adult 11 8 14 4 2 4 5 7 12 33 10 2 2 0 0 0 0 0 0 0 0 0 0 114
Table 11. Number of hypoplasia in different types of teeth in subadults and adults.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, lower case deciduous teeth
N teeth UI1 UI2 UC UPM1 UPM2 UM1 UM2 LI1 LI2 LC LPM1 LPM2 LM1 ui1 ui2 uc um1 um2 li1 li2 lc lm1 lm2 Total
Subadult 100 85 82 67 63 211 121 107 105 95 71 63 233 148 161 170 205 210 139 164 173 230 249 3252
Adult 266 264 325 299 295 282 273 322 360 331 332 268 0 0 0 0 0 0 0 0 0 0 0 3617
Table 12. Number of teeth in different types of teeth in subadults and adults.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, lower case deciduous teeth
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 LI1 LI2 LC LPM1 LPM2 LM1 ui1 ui2 uc um1 um2 li1 li2 lc lm1 lm2 Average
Subadult 1,0 2,4 0,0 1,5 1,6 0,0 0,8 2,8 3,8 2,1 4,2 0,0 0,9 0,7 1,9 1,2 1,0 1,0 2,2 1,2 1,2 0,9 0,8 1,3
Adult 4,1 3,0 4,3 1,3 0,7 1,4 1,8 2,2 3,3 10,0 3,0 0,7 0,0 3,2
Table 13. True prevalence of enamel hypoplasia in different types of teeth in subadults and adults.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar, lower case deciduous teeth
N hypoplasia UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Total
Site used before 1650's 6 4 7 2 1 2 0 0 5 6 12 4 1 4 0 0 54
Site used until 18th or 19th century 11 4 11 5 1 3 4 0 5 10 23 9 1 0 0 0 87
N hypoplasia UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Total
Coastal sites 11 5 9 4 2 3 2 0 5 10 21 7 1 4 0 0 84
Inland sites 6 3 9 3 0 2 2 0 5 6 16 6 1 0 0 0 59
Table 14. Number of hypoplasia in different types of teeth in different sites.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
N teeth UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Total
Site used before 1650's 177 168 194 181 172 235 197 110 192 222 235 192 207 267 241 146 3136
Site used until 18th or 19th century 199 186 219 188 191 260 201 140 203 219 236 232 215 252 212 187 3340
N teeth UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Total
Coastal sites 239 226 260 233 225 321 252 152 243 277 286 242 244 335 272 169 3976
Inland sites 137 128 153 136 138 174 146 98 152 164 185 182 178 184 181 164 2500
Table 15. Number of teeth in different types of teeth in different sites.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Site used before 1650's 3,4 2,4 3,6 1,1 0,6 0,9 0,0 0,0 2,6 2,7 5,1 2,1 0,5 1,5 0,0 0,0 1,7
Site used until 18th or 19th century 5,5 2,2 5,0 2,7 0,5 1,2 2,0 0,0 2,5 4,6 9,7 3,9 0,5 0,0 0,0 0,0 2,6
True prevalence % UI1 UI2 UC UPM1 UPM2 UM1 UM2 UM3 LI1 LI2 LC LPM1 LPM2 LM1 LM2 LM3 Average
Coastal sites 4,6 2,2 3,5 1,7 0,9 0,9 0,8 0,0 2,1 3,6 7,3 2,9 0,4 1,2 0,0 0,0 2,1
Inland sites 4,4 2,3 5,9 2,2 0,0 1,1 1,4 0,0 3,3 3,7 8,6 3,3 0,6 0,0 0,0 0,0 2,4
Table 16. True prevalence of hypoplasia in different types of teeth in different sites.  U=Upper jaw, L=Lower jaw, I=Incisor, C=Canine, PM=Premolar, M=Molar
Tooth (FDI) 11 12 13 14 15 16 17 21 22 23 24 25 26 27 31 32 33 34 35 36 41 42 43 44 46
Average 2,2 2,7 3,3 5,2 4,7 2,3 5,9 2,3 3,0 3,5 4,3 5,0 2,8 6,1 2,4 2,6 3,7 4,2 5,9 1,9 2,5 2,5 4,0 3,9 3,1
Minimum 1,2 2,2 1,4 4,9 4,7 1,3 5,6 1,1 2,5 1,5 3,7 5,0 2,8 5,6 1,8 1,2 1,5 2,9 5,7 0,9 1,9 1,9 1,7 3,2 3,1
Maximum 3,2 2,9 4,7 5,4 4,7 3,1 6,2 3,0 4,0 4,9 4,8 5,0 2,8 6,8 3,2 3,2 5,6 5,4 6,0 2,6 3,1 3,0 5,6 4,5 3,1
Table 17. Average minimum and maximum ages of LEH formation in years for each tooth (according to FDI system).
Tooth (FDI) 11 12 13 14 16 17 21 22 23 24 25 26 27 31 32 33 34 35 36 41 42 43 44 46
F,F? 2,2 2,2 3,1 5,2 3,1 5,9 2,3 3,6 4,3 5,0 2,8 6,3 2,3 2,8 4,0 4,6 2,6 2,5 2,4 4,5 4,4 3,1
M,M? 2,2 2,7 3,4 5,2 2,1 2,2 3,1 3,1 4,2 6,0 2,6 2,5 3,4 4,1 6,0 2,9 2,3 3,4 3,7
Table 18. Average ages of LEH formation in years in females and males for each tooth (according to FDI system).
Tooth (FDI) 11 12 13 14 15 16 17 21 22 23 24 25 26 27 31 32 33 34 35 36 41 42 43 44 46 52 53 54 55 61 62 63 64 65 71 72 73 74 75 81 82 83 84 85
Infans I 3,5 0,9 2,5 2,9 2,2 3,4 1,9 2,3 3,2 2,4 3,2 2,4 2,8 3,6 2,8 3,4 2,2 1,9 2,6 3,3 3,8
Infans II 2,9 2,1 1,9 2,2 2,9 2,3 2,2 2,4 3,9
Juvenilis 4,9 4,7 6,0 2,7 3,3 2,9 3,2
Young adult 2,2 2,5 3,4 5,2 1,9 5,9 2,1 3,4 3,5 4,3 3,5 4,8 2,3 2,6 3,9 4,6 5,7 2,6 2,5 2,4 3,9 4,2 3,1
Mature adult 2,2 3,5 5,9 2,6 2,9 3,1 4,2 5,0 2,9 2,9 2,8 4,6 6,0 2,9 2,4 3,9 3,6
Senile adult 4,6 3,5 4,5 4,6
Table 19. Average ages of LEH formation in years in each age-at-death class for each tooth (according to FDI system).
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Tooth (FDI) UI1 UI2 UC UPM1 UPM2 UM1 UM2 LI1 LI2 LC LPM1 LPM2 LM1
Site used before 1650's 2,3 3,0 3,1 4,4 4,7 1,7 2,4 2,6 3,9 4,3 5,7 1,9
Site used until 18th or 19th century 2,3 2,8 3,5 4,8 5,0 2,8 6,0 2,4 2,5 3,7 4,0 6,0
Tooth (FDI) UI1 UI2 UC UPM1 UPM2 UM1 UM2 LI1 LI2 LC LPM1 LPM2 LM1
Coastal sites 2,1 3,0 3,9 4,9 4,9 2,4 6,1 2,4 2,7 4,1 4,6 5,7 1,9
Inland sites 2,6 2,8 2,9 4,5 2,3 6,0 2,4 2,3 3,4 3,7 6,0









There is no statistically significant differences in crude prevalence of calculus between coastal and 
inland sites (p-value 0.073), or between the amount of medium and considerable deposits. Medium 
or considerable calculus true prevalence is higher in inland sites for most of the teeth. This is likely 
related to demography. In coastal towns, some anterior teeth in the upper jaw have more medium or 
considerable calculus. There is no statistical difference in total calculus (slight to considerable) 
crude prevalence between sites that were in use before the mid 17th century and sites that were still 
in use in the 18th or 19th centuries.   
 
There are no significant differences in stature between individuals with or without calculus. 
 
A medium or considerable deposit is positively associated with Caries (p-value 0.000), Abscesses 
(p-value 0.000), AMTL (p-value 0.000), osteoarthritis (p-value 0.001), Schmorl’s nodes (p-value 
0.000), trauma (p-value 0.000), enthesophytes (p-value 0.000), osteochondritis dissecans (p-value 
0.035), and spondylolysis (p-value 0.028). Most of these pathologies are age-progressive, therefore 
age was controlled for in the statistical model. When age at death was controlled for, calculus does 
not show statistically significant relationship with AMTL, periodontal lesions, or caries (p-value 
0.057). Also, when age at death was controlled for, there was no statistically significant relationship 
with Schmorl’s nodes, osteochondritis dissecans, vertebral osteoarthritis, osteoarthritis, or 
spondylolysis.  
 
Dental calculus is negatively associated with metabolic diseases (p-value 0.000). This is natural, 
since calculus is an age-progressive condition and metabolic diseases are mainly childhood 
conditions. When age at death is controlled for, there is no statistically significant association. 
Medium or considerable calculus is not associated with spondylosis, vertebral osteoarthritis, 
infectious disease or periostitis, enamel hypoplasia, cribra orbitalia, osteoporotic fractures, claypipe 
wear (p-value 0.097), or congenital disease (p-value 0.056), although a statistical trend is apparent 
in the two last mentioned cases and a larger sample size would reveal if there is some association 











Stature or size of an individual does not explain much of the variation in alveolar-CEJ distance 





There is no statistical difference in stature estimations between individuals that are diagnosed with 
caries and those who were not diagnosed with caries. 
 
Dental caries is positively associated with osteoarthritis (p-value 0.007), Schmorl’s nodes (p-value 
0.000), trauma (p-value 0.000), enamel hypoplasia (p-value 0.001), infectious disease or periostitis 
(p-value 0.001), pipe wear (p-value 0.002), and enthesophytes (p-value 0.040). Dental disease co-
ocurrences are to be expected.  Most of these diseases are age-progressive: dental diseases, joint 
diseases, and trauma. Schmorl’s nodes, pipe wear, and infectious diseases are found mostly among 
adults. Pipe wear, enamel hypoplasia, and caries were found most frequently in individuals from 
Lappeenranta. When age at death was controlled for, caries was not found to be significantly 
associated with trauma, enthesophytes, osteoarthritis, Schmorl’s nodes, enamel hypoplasia, 
infectious disease or periostitis, claypipe wear, or dental calculus (see above). 
Caries is negatively associated with cribra orbitalia (p-value 0.002) and scurvy or rickets (p-value 
0.000). These may be explained by the fact that caries is age progressive, and metabolic diseases 
can be found mostly in subadults. When age at death was controlled for no association of caries was 
found cribra orbitalia and scurvy or rickets (p-value 0.068). 
 
Caries is not associated with spondylosis, vertebral osteoarthritis, osteoporotic fractures, congenital 




less than 30 individuals, and associations to any of these might have been found if there would have 




There is no statistical difference in stature between individuals diagnosed with periapical lesions 
and those who were not diagnosed with periapical lesion. 
 
Periapical lesions are positively associated with joint disease moderate or severe (p-value 0.000) 
and severe (p-value 0.000), Schmorl’s nodes (p-value 0.000), trauma (p-value 0.003), enthesophytes 
(p-value 0.003), osteochondritis dissecans (p-value 0.020), infectious disease or periostitis (p-value 
0.036), and osteoporotic fractures (p-value 0.041). Most of these diseases are age-progressive: 
vertebral joint disease, joint disease, trauma, and possibly also enthesophytes. Schmorl’s nodes are 
found mostly among adults. When age at death was controlled for, periapical lesions had no 
significant association with Schmorl’s nodes, osteochondritis dissecans, infectious disease or 
periostitis, joint disease, enthesophytes, trauma, osteoporotic fractures, or dental calculus (see 
above).   
 
Periapical lesions are negatively associated with scurvy or rickets (p-value 0.000) and cribra 
orbitalia (p-value 0.032). This may be explained by the fact that caries is age progressive, and 
metabolic diseases can be found mostly in subadults. When age at death is controlled for, there is no 
significant association with infectious diseases or periostitits, or cribra orbitalia. Periapical lesions 
are not associated with spondylolysis, congenital disease, enamel hypoplasia, claypipe wear (p-
value 0.081), or spondylosis (p-value 0.067), although there is a statistical trend apparent for the 
two last mentioned. Spondylolysis, congenital disease, and claypipe wear were found in less than 30 
individuals, and statistically significant associations between periapical lesions and any of the 









AMTL is positively associated with  vertebral osteoarthritis moderate or severe (p-value 0.000) and 
severe (p-value 0.000), spondylosis (0,000), Schmorl’s node (p-value 0.000), trauma (p-value 
0.000), enthesophyte (p-value 0.000), osteoporosis (p-value 0.000), pipe wear (p-value 0.001), 
spondylolysis (p-value 0.007), osteochondritis dissecans (p-value 0.013), and osteoporotic fractures 
(p-value 0.019). Most of these diseases are age-progressive: vertebral joint disease and joint 
disease, trauma, and possibly also enthesophytes. Schmorl’s nodes are found mostly among adults.  
When age at death is controlled for, AMTL has no significant association to enthesophytes, 
osteochondritis dissecans, trauma, spondylosis, claypipe wear, osteoporotic fractures, Schmorl’s 
nodes, spondylolysis, vertebral joint disease moderate or severe (p-value 0.075), and dental calculus 
(see above).  
 
 
AMTL is negatively associated with and scurvy or rickets (p-value 0.000) and cribra orbitalia (p-
value 0.000). This may be explained by the fact that caries is age progressive, and metabolic 
diseases can be found mostly in subadults. When age at death is controlled for, there is no 
significant association between AMTL and cribra orbitalia, or between AMTL and scurvy or 
rickets. 
 
AMTL is not associated with enamel hypoplasia (p-value 0.081), claypipe wear (p-value 0.078), 
infectious disease or periostitis (p-value 0.069), or congenital disease (p-value 0.051), although 
statistical trends are apparent for all. Claypipe wear and spondylosis were found in less than 30 
individuals, and statistically significant associations with any of the previously mentioned could 




There is no statistically significant difference in stature between individuals that had severe 
osteoarthritis and those who did not. 
 
Osteoarthritis is positively associated with Schmorl’s nodes (p-value 0.000), enthesophytes (p-value 
0.000 or 0,001), pipe wear (p-value 0.002), and trauma (p-value 0.003). Most of these diseases are 




adults. When age at death was controlled for, osteoarthritis no longer was associated  with trauma, 
Schmorl’s nodes, or pipe wear.  
 
Scurvy, rickets, or osteomalacia show negative association with severe osteoarthritis (p-value 
0.011), but not with moderate or severe osteoarthritis (p-value 0.099). When age at death was 
controlled for, scurvy, rickets or osteomalacia showed mixed results, reaching statistical 
significance with severe osteoarthritis (p-value 0.040) but not with moderate or severe 
osteoarthritis. This may have to do with the question of frailty, but obviously these individuals have 
died in different age at death classes, and therefore this association is not considered further here. 
 
Congenital defects and infectious diseases, as well as osteochodritis dissecans, show mixed results 
depending on the severity of the osteoarthritis: congenital defects are not significantly associated 
with severe osteoarthritis, but are associated with moderate or severe osteoarthritis (p-value 0.027). 
Infectious disease or periostitis is associated with severe osteoarthritis (p-value 0.023), but not with 
moderate or severe osteoarthritis, and osteochondritis dissecans is associated with moderate or 
severe osteoarthritis (p-value 0.010), but not with severe osteoarthritis. When age at death was 
controlled for, there no longer was any significant association between osteoarthritis and congenital 
defects, infectious disease or periostitis, or osteochondritis dissecans. Osteoarthritis is not associated 





Vertebral osteoarthritis is positively associated with spondylosis (p-value 0.000). When age at death 
was controlled for, there was still a statistically significant association (p-value 0.039). This may 
still have to do with the preservation of the vertebrae. When age at death and number of preserved 
vertebral arches was controlled for, there is no longer any statistically significant association. 
Vertebral osteoarthritis is not associated with enamel hypoplasia, scurvy or rickets, trauma, cribra 
orbitalia, congenital disease, spondylolysis, infectious disease or periostitis, osteochondritis 
dissecans, claypipe wear (p-value 0.052), enthesophytes, osteoporotic fractures,  or Schmorl’s 
nodes. Most of these diseases (except Schmorl’s nodes, infectious disease, cribra orbitalia, and 
enamel hypoplasia) were found in less than 30 individuals, and statistically significant associations 





Intervertebral disc disease 
 
 
Vertebral spondylosis is positively associated with trauma (p-value 0.004). When age at death has 
been controlled for, there is no longer any statistically significant association. Vertebral spondylosis 
is not associated with congenital disease, enthesophyte, infectious disease or periostitis, enamel 
hypoplasia, metabolic disease, pipe wear, osteochodritis dissecans, spondylolysis, Schmorl’s nodes, 





There was no statistically significant difference in stature between individuals that had 
enthesophytes and those that did not (p-value 0.072). 
  
Enthesophytes are positively associated with osteochondritis dissecans (p-value 0.001), Schmorl’s 
nodes (p-value 0.002), pipe wear (p-value 0.002), infectious disease or periostitis (p-value 0.030), 
and trauma (p-value 0.036). When age at death was controlled for, there was no longer any 
statistically significant association with osteochondritis dissecans (p-value 0.063), Schmorl’s nodes, 
claypipe wear, infectious disease or periostitis, or trauma. Enthesophytes are not associated with 
cribra orbitalia, osteoporotic fractures, congenital disease, spondylolysis, enamel hypoplasia, or 
scurvy or rickets (p-value 0.050). Enthesophytes were found in only 29 individuals, and this 







Trauma is positively associated with Schmorl’s nodes (p-value 0.000), pipe wear (p-value 0.001), 
spondylosis (p-value 0.004), and spondylolysis (p-value 0.044). Males have more claypipe wear and 
trauma, and this may explain the observed difference.  When age at death was controlled for, there 
was no longer any significant association between spondylosis, spondylolysis, Schmorl’s nodes, or 
pipe wear.  
 
Trauma is negatively associated with scurvy or rickets (p-value 0.001). Trauma is age progressive, 
and scurvy or rickets is found mostly among subadults.  When age at death was controlled for, there 
was no significant association between trauma and scurvy or rickets. Trauma is not associated with 





There is no statistically significant difference in crude prevalence rates of spondylolysis between 
coastal and inland sites. When age at death and number of preserved lumbar vertebrae were 
controlled for, there still was no statistically significant difference. There is no statistically 
significant difference in crude prevalence rates of spondylolysis between sites that were only in use 
before the 1650’s, and sites that were still in use in the 18th or even the beginning of the 19th 
century. When age at death and number of preserved lumbar vertebrae were controlled for, there 
still was no statistically significant difference.   
 
There was no statistically significant difference in stature between individuals who had 
spondylolysis and those who did not. 
 
Spondylolysis is positively associated with osteochondritis dissecans (p-value 0.005), claypipe 
wear (p-value 0.011), Schmorl’s nodes (p-value 0.016), and congenital disease (p-value 0.047). 
However, when age at death was controlled for, none of these associations were statistically 
significant anymore: Schmorl’s nodes, congenital disease, pipe wear, and osteochondritis dissecans 
(p-value 0.066). Spondylolys is not associated with cribra orbitalia, enamel hypoplasia, infectious 








There is no statistically significant difference in stature between the individuals that had 
osteocondritis dissecans and those who did not.  
 
Osteochondritis dissecans associated positively with Schmorl’s nodes (p-value 0.000), infectious 
disease or periostitis (p-value 0.006), pipe wear (p-value 0.041), and enamel hypoplasia (p-value 
0.048). When age at death was controlled for, the association was no longer statistically significant 
for pipe wear and enamel hypoplasia. However, association of osteochodritis dissecans was still 
statistically significant for Schmorl’s nodes (p-value 0.044). When age at death and preservation of 
vertebral bodies were controlled for, the association was no longer statistically significant. When 
age at death was controlled for, there was still a statistically significant association between 
osteochondritis dissecans and infectious disease or periostitis (p-value 0.046).  This may have to do 
with preservation and coincidence, since there are only five individuals with osteochondritis 
dissecans and signs of infectious disease or periostitis. 
 
Osteochondritis dissecans is not associated with congenital disease, cribra orbitalia, osteoporotic 






There was no statistical difference in the stature between individuals that had Schmorl’s nodes and 
those who did not.  
 
Schmorl’s nodes are positively associated congenital disease (p-value 0.035). When age at death 
was controlled for, there was no longer any significant association. Schmorl’s nodes are negatively 
associated with scurvy or rickets (p-value 0.000) and cribra orbitalia (p-value 0.018). When age at 
death was controlled for, there was no longer any significant association with cribra orbitalia or 
scurvy, rickets or osteomalacia. Schmorl’s nodes are not associated with infectious disease or 








There are no statistical differences in enamel hypoplasia prevalence between coastal and inland 
sites. When age at death and number of teeth were controlled for, there still was no statistically 
significant difference. There were no major differences in the location of enamel hypoplasia in tooth 
classes between coastal and inland sites. There was no statistical difference in crude prevalence 
rates of enamel hypoplasia between sites that were only in use before the 1650’s and sites that were 
still in use in the 18th or even the beginning of the 19th century. When age at death and number of 
teeth were controlled for, there still was no statistically significant difference.  There were no major 
differences in the location of enamel hypoplasia in tooth classes between sites that were only in use 
before the 1650’s and sites that were still in use in the 18th or even the beginning of the 19th 
century.  
 
There was no statistically significant difference between the stature estimations of individuals that 
had enamel hypoplasia and those who did not. 
 
Enamel hypoplasia is shown to associate above only with caries, but this was explained by age at 
death. No statistically significant association with enamel hypoplasia could be found with other 
dental diseases, joint diseases, or trauma related diseases. 
 
Enamel hypoplasia is not associated with cribra orbitalia, congenital defects, claypipe wear, 







There was no statistically significant difference in the stature of individuals with or without cribra 
orbitalia.  
 
Cribra orbitalia was shown above to be negatively associated with caries and AMTL, but these are 
explained by age at death. There was no statistically significant associations with other dental 
diseases, joint diseases, traumatic diseases, or even enamel hypoplasia, although these are listed as 
childhood stress indicators. 
 
Cribra orbitalia was not associated with claypipe wear, congenital disease, infectious disease or 
periostitis, or osteoporotic fractures (p-value 0.099). 
 
Metabolic bone disease 
 
 
Scurvy, rickets, and osteomalacia are positively associated with infectious disease or periostitis (p-
value 0.017). When age at death was controlled for, there was no longer any statistically significant 




Osteoporotic fractures were not statistically significantly associated with pipe wear, congenital 





The stature of individuals with signs of infectious disease or periosteal reactions does not differ 





Infectious disease or periostitis was not statistically significantly associated with congenital disease 





Congenital defects was not associated with any of the previous pathologies, as shown above, and 
also not with pipe wear. It was found in only 20 individuals. With a larger sample size, statistically 
significantsignificant associations may be found. 
